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Central Eurasia: S&T series. Editorial reports contain material reported by FBIS from one or more foreign media 
source. They are intended to call attention to information on key topics of high interest without translating entire 
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SCIENCE AND TECHNOLOGY POLICY 


Russian Presidential Edict on State Science Ceniers /V. Chernomyrdin; ROSSIYSKAYA GAZETA, 6 Apr 94) .....000.: 
Nuclear Radiation Safety Issues Detailed ooccccccccccccccccccccessecsesscsesessvevsseecseessevseseesevsvsvscsseeeeeseeevscsssssnseeeevesseeeseecesecsseeees 
Statute Issued /ROSSIYSKIVE VEST I 27 Apr]  vcsccsscssssssscssesssscsscsssseverssessosessesscssnsecerssessssssssssssssssssssessseeees 
Requirements Expected /ROSSIYSKIYVE: VEST 27 Apr] cocccccccccccccccscssssesscsesesesessesssvesesessceeeeeeesseseeeecseeeess 5 
Ukraine Establishes Laser Technology Research Institute /Yelena Svetova; PRAVDA UKRAINY, 5 Apr 94] ......c..000055 7 
Russian Duma Recommendations for Increasing State S&T Budget 
(Unsigned; POISK, No. 15 (257), 18-21 Apr 94] ccccccccccccccccsscccscsscssssssescsescsevscsescsevevevesesesevsuesesevecsavsrssssseeeacaueeeeeseneeeeeeens 8 
State Duma Committee Chairman on Problems With Research Funding 
[Viktor Trushkov, V. Shevelukha; PRAVDA, 18 Apr 94] ccccccccccccccccccscscsssecscsecsesessvscsvsssacsesseesececsavsvssessseceauaeececenceececaueens g 
Russian-European Scientific Cooperation Program Described /USPEKHI FIZICHESKIKH NAUK, No. 2 > Feb 94) ... II 
Akademgorodok Sees Dramatic Increase in Crime Rates /Yuriy Tokavenko; DELOVOY MIR, 19 Apr 94) ppaeiuesseneaetes 12 
Chernobyl Controversy Arises Over RAS Election /Kim Smirnov; IZVESTIYA in Russian 28 Apr 94) .o..ccccccccccccees. 14 
Science Ministry Creates Fund to Support Small Businesses /Yuriv Chirkov, DELOVOY MIR, 21 Apr 94 p 4] ........6. 16 
CHEMICAL SCIENCES 
CHEMISTRY 


Principles and Theory of Circulating Liquid Chromatography With Two Cycles 

[V. P. Chizhkov, N. E. Varivonchik; IZVESTIYA AKADEMII NAUK RAN SERIYA KHIMICHESKAYA, No. 

9 EE acc pn csusiecosnseneverecssesieinss tee ovat bret cadtrssctvessin ea branceasarnsesyitoa sta tenet re sattirsuurecaamecles tert oanefieeeteni ekatanaencaierauinnsts 18 
Study of Mechanism of ‘Membrane Extraction of Cobalt (II) From HCl Solutions Using Solutions of 

Tri-n-octylamine in Decane by IR-Fourier Spectroscopy 

/L. M. Lebedeva, L. M. Kardivarenko, et al; IZVESTIYA AKADEMII NAUK RAN SERIYA 

KHIMICHESKAYA, No. 9, Sep 93] ....ccccccccscssscsrssrssssssesevessssssessssonssesssevevsesssvsasosessecesscossosssansssasscesecsssvssacosssensece 18 
Quantum Chemical Study of Allyl and Vinyl Compounds of Group V Elements 

/V.M. Promyslov, P. P. Shorygin; IZVESTIYA AKADEMII NAUK RAN SERIYA KHIMICHESKAYA, No. 9, 

EID asics sesnes sen een ennee ee ginassiecsicen eon esnvpere avin. svunspmecionsansisstesdeunientesscaraspoessseissstnes ina nmnentssverieaesmaieiassneetiaeresermine 18 
Crown Ester-Containing Styryl Dyes. Report 9. Nitropyridinium Salts in Synthesis of Chromogenic Crown 


Esters of Indolenine Series 
/S. P. Gromov, M. V. Fomina, et al; IZVESTIYA AKADEMII NAUK RAN SERIYA KHIMICHESKAYA, No. 


DSO TIE secsxvucsnvssrncastennssvancsenqareasasetercesunscstvoavsuscqoncses vias osuaagernisisaratersn nce deutennitunaesixar aatelerentecpubad duane tragyestiieses 18 
Volt-Amperometric Determination of Lead and Copper in Effluents of Optical Production 

/N. A, Ulakhovich, M. A. Al-Gakhni, et al; ZAVODSKAYA LABORATORIYA, No. 3, 1994] .occccccccccccccccccsseeseees 19 
Electro-Deposition of Finely Divided Powders of Iron-Nickel Alloy 

Ne P. Zhelibo, V. A. Bagriy, et al; UKRAINSKIY KHIMICHESKIY ZHURNAL, Vol. 59, No. 9, Sep 93) ...... i9 
Effect of Niobium Alcoholates on Processes of Anodic Oxidation of In-Sb Semiconductors 


/L. S. Morozenko, Yu. B. Badayey, et al; UKRAINSKIY KHIMICHESKIY ZHURNAL, Vol. 59, No. 9, Sep 

GSE ou csta dus sacucasus coin sytrectasyu sade cxpenmaneeturs ecoetsiewnsicsshes exeuunncennrael caeueutinssuaseaetseessancunehtuiaytenvnssoanenecoarastmcsaaneeaveaniacnsentadinee 
Adsorption of Steel Surface Modifiers in Cathode Region of Potentials 

/G. S. Shapoval, A. A. Korzhenko, et al; URRAINSKIY KHIMICHESKIY ZHURNAL, Vol. 59, No. 9, 

FGF asi saecersacecanea sects as opera ccses ctv sr sen ceesocsneg-gaccausuessestvan css asduyansetasion riema tari peesteeeneasqaarenauaerecesetaceectenees 19 
Equipment for Treating Pyromellitic Acid Dianhydride Production Off Gases 

/R. Kh. Mukhutdinov, N. A. Samoylov; EKOTEKHNOLOGII I RESURSOSBEREZHENIYE, No. 2, Mar-Apr 


BET rgsctaeasicessssespes ses sn vac esseyane tic cue cd ii ese onen av ex-qotseasd puiqsaieseeesiavevecs qui ovspsrcqrsenas siento eeeneepsnsootsantteniaevensauvensanedeeies 20 
Effivents From Electrolytic Production as Secondary Source for Leaching Metals 

[N. 1. Lebed, O. I. Bent, et al; EKOTEKHNOLOGII I RESURSOSBEREZHENIYE, No. 2, Mar-Apr 93]. ........ 20 
Certification of Individual Means of Protection 

[N. T. Timofeyeva, V. B. Okhlyand; STANDARTY I KACHESTVO, No. 12, Dec 93] ccccccccsescsscsccessescsreeseeeseees 20 


Certification of Production of Individual Means of Protection 
[l. N. Busakhina; STANDARTY i KACHESTVO, No. 12, Dec 93] cceccccccccssssssssessssesesesensvenssneesnesteceeeeneeeseenseeesees 21 
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Regulation for Testing Means of Individual Protection of Respiratory Organs in| Domestic and boreign 
Standards /4. 1. Aorohevntkova, STANDARTY TL KACHESTVO, No. 12) Dec 93) 
Synthesis of (72,97)-Dodecadienyl Acetate, Component of Sex Pheromones of Leaf Roller Moths Fpinotia and 


Eucosma, Using Conjugated Diynols 
[Z. G. Chrelashvili, MoV. Mavrov, etal) IZVESTIVA AKADEMID NAUK RAN SERTY A ATTIMICTHESKAY 4 
No. 9, Sep 93) 

Effect of Nature of Silicon-Organic ¢ ‘ompounds on Kinetics of Their Che mosorption on Surface of Pyrogeni 
Silica 
[V1 Bogillo, AA. Chuvko, etal) URRAINSATY KHIMICHESALY ZHURNAL, Vol SY No Y, Sep 4 


CHEMICAL INDUSTRY 
Russians Deny Existence of Miniature Neutron Bomb 
MOD, Kurchatov Institute //Z7VESTTIYA, 14 Apr 94] 
MOD Representative /4. Arivopalov, IZVESTIYA, 1S Ap 04) 
Starting Compounds for Preparing High Temperature Superconducting Films by CV D-Method 
[Vo G. Minkina, IZVESTIYA AKADEMIT NAUK RAN SERIVA KHIMICHESKAY A, Noo ¥ Sep 93) 
Photodecomposiuion of Eu(IIl) Complexes With Macromolecular Ligands Based on Acrylic Acid 
[4.0 G. Mirochnitk, NOV Petrochenkova, et al) IZVESTIYA | AKADEMIT NAUK RAN SERIDA 
KHIMICHESKAY 4, No. 9 Sep 93] 
Oligomeric Linear and Star-Shaped Carbasol- ontaining Siloxanes 


/L. R. Kunitskava, VN. Starenkava, et al; URRAINSKIY KHIMICHESKIY ZHURNAL, | SY No. 9 Sep 


93). 
C omputing the ( hange in Aver: age Molecular Weight During Polymer Destruction 

[A.V Shivchuk, VS. Lutsvak; URRAINSALY KHIMICHESKIY ZHURNAL, Vol 89 No 9 Sep 93 
Preparation of Metal-Polymer Films by Decomposition of Tetramethyl Tin in High Frequency Discharge and 

Direct Current Discharge 


[Vo V. Petrov, AWA) Arvuchin, etal, URKRAINSAKIY KHIMICHESKIY ZHURNAL, Vol 89 No. 9 Sep Ys] 

Synthesis and Properties of Polypinacols Produced by Reacting Aromatic Dialdehydes With Samarium lodide 
IN.Ye. Brandukova, Ya.S. Bygodskiy, et al, VYSOKOMOLEKULYARNYYE SOYEDINENTY 4 Vol 36M 
1, Jan 94) , 


Quasi- jquid Gas Separation Membranes Based on Crazed Polymers 
[Y¥e.A. Sinevich, MS. Arzhakov, et al; VYSOKOMOLEKULYARNYYE SOYEDINENTY A, bol 36 No. 1, Jan 
| ee iepapeeestenaataneaee: issuers mone 


MATERIALS SCIENCE 
ANALYSIS, TREATMENT, MINING 


Effectiveness of Using Volt-Ampere Methods for Automatic Monitoring Reactants in Gold Extraction Plant 
[VN. Kirvushoy, Yu.B. Kletentkh, ZAVODSKAYA LABORATORIYA, Vol. 60 No. 3. Mar 94) 


COMPOSITE MATERIALS 


Degradation Processes in Silicon Carbide Re fractories Exposed to a High-Temperature Gas Stream 
[A K. Karklit; Moscow OGNEUPORY No. 2, Feb 92). 7 
Role of Sintering Additives in Lime Refractory Production Technology 
(R Mf. Beztkova, G. 1. Kuznetsov, et al; Moscow OGNEUPORY No. 2, Feb 92] ; 
Alloying Silicon Carbide Components With Aluminum During the Process of Stliconizing Firing 
[S. V. Kazakov, A. S. Rabinovich, et al; Moscow OGNEUPORY No. 2, Feb 92) 
Electrical Conductivity of CeO,- Ta,O, Ceramics in Air and Combustion Gasses 
[F. A, Akopov, BM. Barvkin, et al.; Moscow OGNEUPORY No. 2, Feb 92] 
Uses for Non-Destructive Methods of Refractory Quality Control 
{VA Kononov and S. V. Martynenko, Moscow OGNEUPORY No. 2, Feb 92)... 
Testing Refractories Used in an Experimental Vessel for Acid Oxygen-Process Steelmaking 
[V1 Drozd, V. L. Bulakh, et al, Moscow OGNEUPORY No. 2, Feb 92)... 
Metallurgical Waste—Raw Materials for Refractory Production 
(1. Vo Chusovitina, 1. 1. Ovchinnikov, et al; Moscow OGNEUPORY No. 2, Feb 92] 


PHYSICS AND MATHEMATICS 


Optimization of Hype Bat Wings 

[V. N. Golubkin, VV. Negoda; ZHURNAL VYCHISLITELNOY MATEMATIKI | MATEMATICHESKOY FIZIKL, 

Vol. 34 No. 3, Mar me usiccen 
Generation of Electron Beam and Microwave Radiation Pulses by Energy of Chemical F xplosives 

[Ye. |. Azarkevich, A. N. Didenko, et al; TEPLOFIZIKA VYSOKIKH TEMPERATUR, Vol. 32 No. 1, Jan Feh 94) 
Compensation of Aberrations in Real Optical Systems by Nonaxisymmetrical Retouch of Surfaces 

/M.A. Gan, S.1. Ustinov, et al, OPTICHESKIY ZHURNAL, No. 8, Aug 93)... 
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Recognition of Three-Dimensional Objects on Image of Locale 
1S. Batrakoy, | Po lvanov; OPTICHESKIY ZHURNAL, No. 6, Jun 93) 
Minimum rhreshold Temperature Difference Detectable by Infrared Imaging Method 
[LL Taubain, Mat Trishenkov, OPTICHESKIY ZHURNAL, No. 5, Mav 93) ccccccccceccces 
Pri otecting Surfaces of Optical Devices against Detrimental Biological Agents 
M44. Bavgozhin, LN. Kuznetsova, etal, OPTICHESKIY ZHURNAL, No. 4, Apr 93] 
Effect of Carrier Dynamics on Pe vormance of Aerial Infrared Imaging Device Operating in Superposition of Im: ges 
Mode /RM. Aleveyv, a.¥e. Morozov, etal. OPTICHESKIY ZHURNAL, No. 4 Apr 93) eves , 
Night Telescope NZT-3) /4.b. Medvedev, A.V. Grinkevich, etal OPTICHE SKIY ZHURNAL, No. 4 Apr 94/ 
Problems in Constructing Eificrent Heat Extraction System for Silicon Cryomirrors 
'4.) Belvayeva, LV. Kamyshova, etal; OPTICHESKIY ZHURNAL, No. 2, Feb 94) cccccccccccccees 
Doppler Radar for pueaantt Motor Vehicle Moving Through Dust Cloud 
L4.R. Nasvrov, Vo. Sadchikov, OPTICHESKIY ZHURNAL, No. 2, Feb 94). . inentien 
Principles of Designing Technical Sighting System for Prevention of Railroad Train Collisions 
A. Machtovoy, AS. Mikhevev, OPTICHESKIY ZHURNAL, No. 2, Feb 94] cccccccccccccccccecseeccee 
Gomometer tor Studying Reflection Characteristics of Objects 
ISAf Veperentsey, VG. Gorosh, etal, OPTICHESKIY ZHURNAL, No. 2, Feb 94) cccccccccccccccccececeen 
Cryooptical Systems /G 8. Gorvankin, RN. Denisov, et al: OPTICHESKIY ZHURNAL, No. 1, Jan 94). 
Optical Mirrors Made of Nonconventional Materials 
[SV Dyuharskiy, YucP. Khumich, OPTICHESKIY ZHURNAL, No. 1, Jan 94). 
Simulation of High-Energy Physical Processes With Aid of Multitarget Laser Sets 
bud Recunkoy, VS. Sirazetdinoy, et al, OPTICHESKIY Zi:URNAL, No. 1, Jan 94). 


Detection of Trace Contents of Toxic Metals in Samples of Polar Ice and Snow by Laser Atomic Fluorescence 


Spectrometry Method 

WM, A. Bolshoy, VG. Koloshnikoy, etal.; OPTIKA | SPEKTROSKOPIY A, Vol. 76 No. 2, Feb 94) occ. 
Efficiency of Airborne Thermal Imagers in Monitoring Pipelines for Petroleum and Petroleum Products 

IR Af. Alevey, VA. Ovsvannikoy, etal; OPTICHESKIY ZHURNAL, No. 1, Jan 93] cocccccccccceeecees 
Layers Containing Heavy Hydrogen Isotopes in Targets for Laser Thermonuclear Fusion 

bu A AAramoy, AV Bessarah, et al, KVANTOVAYA ELEKTRONIKA, Vol. 21 No. 2, Feb 94) coccccccccccceee. 


COMPUTERS 


Paralleling in Computer Tomography Problems 

[Ye G. Sukhovy, AVTOMATIBKA T TELEMEKHANIKA No. 1, JQn 94] coccccccccccccsccscsescscsesesescsesecessescsesseseseessvseieeseseen 
Effectiveness of Fourier, Hé irtley and Walsh Spectral Transforms in Algorithms To Compress Digital Speech Signais 

[G1 Kucnetsov, AVTOMATIKA I VYCHISLITELNAYA TEKHNIKA No. 1, Jan 94-Feb 94] oocccccccccecec ceeeecees 
Computer Technology of Creating Digital Terrain Models Using Aerospace Photos 

[GV Barabin, V1 Vershinin, etal. GEODEZIYA IT KARTOGRAFIYA No. 12, Dec 93) cccccccccccsccccscscesesestssseeseesees | 
Fractal Properties of Controlled Object Dynamics 

Mf, Mf. Khasanov, AVTOMATIKA 1 TELEMEKHANIKA No. 2, Feb 94) cccccccccccccccccccccscesecssssesccseecesesecscssscseseesceraseess 
Set- Theoretical Approach to Classification of Statistical Classes 

{ G. Bronevich, A, N. Karkishchenko; A) TOMATIKA I TELEMEKHANIKA No. 2, Feb 94] coccccccccccccccsccesseeeeees 
Complexity of Sequential Implementation of Cellular Automata Mappings 

(4. 1 Adamatskty; AVTOMATIKA | TELEMEKHANIKA No. 2, Feb 94) .........:. oie elas veusdetistrat a ttsiameerarasecnssvenneen 
Asymptotic Analysis of an Inhomogeneous Network Model of Multiprocessor and Multi-Terminal Systems 

[A 1. Lvakhov, AVTOMATIKA I TELEMEKHANIKA No. 2, Feb 94] coccccccccccscscsceseescsesesssssecetesseseaes Seren | 
Sequential-Parallel Automated Design of Complex Technical Objects 

IE. A. Trakhtengers; AVTOMATIKA I TELEMEKHANIKA No. 2, Feb 94) ccc. sass Sy hneialasPDLEEELEpeMraisumanvinersss 


ELECTRONICS 


MIS and Bipolar Transistor Models for LST Circuit Design Calculations Considering Radiation Effects 

[K. QO. Petrosyants, 1. A. Kharitonov; MIKROELEKTRONIKA No. 1, Jan 94) vcccccccccccccecctectetseceesesssecssecsnsneetectaeenees 
Threshold Voltage of Onset of Negative Differential Conductivity in Thin Film GaAs Structures with a Schottky 

Barner /N. B Gorey, Ye. F. Prokhorov et al.; MIKROELEKTRONIKA No. 1, Jan 94] occccccccccccccecsseeceee ocveceeeeee 
Silicon MIS Structures with Disprosium and Lutetium Oxides and Rare-Earth Element Diffusion in Silicon 

[N.V. Latukhina, V. A, Rozhkov, et al; MIKROELEKTRONIKA No. 1, Jan 94] oioccccccccceceseeteteeeeeeeeseensseaeeeaees 
Electric Modeling of Thin Film Electroluminescent Capacitors 

[M. K. Samokhvalov; MIKROELEKTRONIKA No. 1, Jan 94] vocccccccsssccscccssssscssetesscesceecsetesseesecseceesesessssnsnessesseeesees . 
Optical Transfer Function of a Backlit Photodiode Matrix /V. P. kedosov; MIKROELEKTRONIKA No. 1, Jan 94]. 
Spectral and Correlation Characteristics of Nonlinearly Frequency Modulated Signals 

/A.N. Denisenko, O.A. Stetsenko; RADIOTEKHNIKA, No. 1, Jan 94) coccccccccccccccccescsceseseescsensesenecaesecseenensessseereteesecatens 
Fast Algorithm of Digital Aperture Synthesis 

{O. Yu. Ivanov, V.G. Kobernichenko, et al.; RADIOTEKHNIKA, No. 1, Jan 94] ooccecccceseeeseesesceteseteresesseseeeseecneees 
Improving Mode Self-Filtering in Hollow Waveguides with a Multilayer Magnetodielectric Case 
[M. V. Davidovich; RADIOTEKHNIKA IT ELEKTRONIKA No. 1, Jan 94] occccccccccccscccseeteeteeteteeeetteeeteeseneen icuearnas 
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Remote Observ ation of the Devel lopment of Thunderstorm Activity 
(M.S. Aleksandroy, VA) Yepanechnikoy, etal; RADIOTEKHNIKA | ELEKTRONIKA No. 1, Jan 94]. ...... 4| 
Determining the Coordinates of Local Inhomogeneities on the Surface of an Object Using a Mullti- Frequency 
\mplitude-Phase Backscatter Pattern with Phase Distortions 
[A.A Manukvan, RADIOTEKHNIKA | ELEKTRONIKA No. 1, JQn 94) ccccccccescccecssscsessscsssesesesesescsesssesereees owen 4 


ENGINEERING AND EQUIPMENT 
AVIATION AND SPACE TECHNOLOGY 


Aero-Optical Nozzles of Gas Dynamic Lasers 


Ny G. Ktalkherman, VM. Malkoy, PRIKLADNAYA MEKHANIKA | TEKHNICHESKAYA FIZIKA No 6, 


ov-Dec 1993] passantncnbseScsust4assaeuss euuiesue vas. e4sedsipedseueeeuea shussubsueehessedenseeeesadssbeasussauseneetesdsbucvesstessecssesauessssvecsenevessete 42 
Effect of Injector Nozzle Design Pa-ameters for the Model Combustion Chamber of a Liquid-Propellant 
Rocket Engine on the Generation of Transverse Gas Vibrations 
/B. 1. Malinin, PRIKLADNAY A MEKHANIKA | TEKHNICHESKAYA FIZIKA No. 6, Nov-Dec 1993] 00.00... 42 
New Me rials and Processes—Prospects for Development and Creation of Aviation Engineering 
/R. Ye. Shalin. PROBLEMY MASHINOSTROYENIYA | NADEZHNOSTI MASHIN, No. 2, Mar-Apr 94)... 42 


Spectral Profile of Wave Numbers of Longitudinal Vortices and Features of the Flow in a Supersonic Stream 

{VI Zapry agavey, SG Mironov, etal, PRIKLADNAYA MEKHANIKA I TEKHNICHESKAYA FIZIKA, Vol 

94 No S207) Si p-Ovt 1 9?) 43 
Numerical Calculation of the Three-Dimensional Laminar Compressible Boundary. Layer on Contoured Delta 

Wings With Supersonic Leading Edges 

[VON. Vetlutskiy, 1.0. Poplavskaya, PRIKLADNAYA MEKHANIKA I TEKHNICHESKAYA FIZIKA, Vol 34 

WG, FT ZOTF CIE GGT cexnacceadiwsesarceassasnivterncics voce oaneadeteraxovascarveiauirvecncenieaunvecnteooraderummnarmivanininoepaseeis 
Electro-erosion Machining 1n Aviation E ngine Construction 

{V7 Polyanin, AK. Altynbavey, etal; ELEKTRONNAYA OBRABOTKA MATERIALOV No. 6, 1993] ......... 44 
Study of the Development of Turbulence in the Region of a Break Above a Triangular Wing 

[S. P. Bardakhanoy, A.V. Kevno, et al; SIBIRSKIY FIZIKO TEKHNICHESKIY ZHURNAL No. 6, 1993]... 44 


OPTICS AND HIGH ENERGY TECHNOLOGY 


Optical Reconstruction of Microwave Holograms 
{V1 Kondratenko, NJ Aleshkevich, et al; VESTNIK BELORUSSKOGO GOSUDARSTVENNOGO 
UNIVERSITETA SERIYVA 1. FIZIKA, METEMATIKA, MEKHANIKA, No. 3, Sep 93] ..ccccccccccccccccsecseseceen 44 


NUCLEAR AND NON-NUCLEAR ENERGY 


Modeling of eae onvective Heating of Cohesive Soil Granules in Low-Temperature Plasma Streams 
] (! L. Burko. |. \.Yeftmenko, PRIKLADNAYA MEKHANIKA I TEKHNICHESKAYA FIZIKA No. 6, 
BCC Gy ec vicesteesinencpvisonsarncsoavatsainsessqeravsnayscasureetenerapiansiieren academe eteneistenencipnecuneniseuameneneeeas 45 


Mone of the Dynamic Destrucuion of the Heat-Releasing Element of a Reactor in Uncontrolled Introduction 
of Positive React vity 


/R M. Aksenov, OV. Kovalenko, et al PR'1(KLADNAYA MEKHANIKA I TEKHNICHESKAYA FIZIKA No. 


TOV FI F cerccroer cn esages exes eeerceraps vrrseycuw nnn sncemeswaniestpsaanseusensetenday ss taavasdanniestasnaaetsadinnctbenspiainieviarsimcneeesesneons 45 
Concept of Safe Shell Type Water Cooled Reactor With HTGR Fuel Microelement Based Fuel Modules 
/Goltsey, 4.0., Kukharkin, N.Ye. et al; ATOMNAYA ENERGIYA, Vol. 75, No. 6, 93] cccccccccsscssssssssesescssseesesess 45 
Classification of AES Operator Support Systems 
[Alpevev, AS; ATOMNAYA ENERGTYA, Voll. 75, NO. 6, 93) ccccccssssssssssssssscscsessssnescscssenesesccaessseees 46 


Statistical Characteristics of Space Distribution of Radio Nuclide Contamination of 
Territories Caused by Chernobyl AES Accident 
/Arutyunyan, R.V., Bolshov, L.A, et al; ATOMNAYA ENERGIYA, Vol. 75, No. 6, 93] ....cc000 46 
Space Regularities of Distribution of Radioactive Contamination Caused by Chernobyl AES 
Accident 
/Arutvunyvan, RV, Bolshov, L.A. et al; ATOMNAYA ENERGIYA, Voll. 75, NO. 60 cocccccccccccccccoes. 46 
Reconstruction of Dose of Transuranium Radio Nuclide Irradiation of Population of 
Regions Remote from Chernobyl AES Accident Site 


[Makhonko, K.P.; ATOMNAYA ENERGTYA, Vol. 75, No. 6, 93) cccccccsccccscsssscsssessesessssssesessseseeneeee 46 
Tritium in Ignalina AES Environment 
/Mazheyka, 1, Pvatroshyus, R. et al; ATOMNAYA ENERGIYA, Vol. 75, No. 6, 93] .....000. _ 47 


Creation of an Atomic Power Plant Safety System Based on Passive Operating Principles 
/L. 1. Kolvkhan; VESTSI AKADEMII NAVUK BELARUSI. SERIYA: FIZIKA- TEKHNICHNYKH NAVUK 
No 3 1993) 


NER EERE EEE EERO H ERE OHHH EHH EH EEE EEEEEEE ESE EEE EREEEESE THEE HES SEE EEE ESSE SESE TEESE EEE EEH ESSE EEEEEEEH EEE HEHE SHEE HSESEH HEHE EEE HE EES 


Device To Sc rub Outgoing Gases 
/T. N. Dovlovsheva, V. V. Demyanchuk, et al; VESTS! AKADEMII NAVUK BELARUSI. SERIYA 
FIZIKA-TEKHNICHNYKH NAVUK NO. 3, 1993] ......ccccssssssssssssscscsscsesssssssssscecssssssssssssesssesessssessessssssesessessseseees 47 
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Pocations of Secondary Accumulation of Technogenic Radionuclides in River Valleys 
MA AKuenetsov, |. Generalova, et al. VESTS AKADEMIL NAVUK BELARUSL SERIYA 
FIZIKA TEKEUNICHNY KU NAVUK NO. 3, 1993]. 

Flowchart for Designing Radiation Safety in Ukraine 
[! SN) Marchuk and BA. Solukha;s ENERGETIKA TELEKTRIFIKATSIY A, No. 1, Jan-Feb 94] 

\utomatic Liquid Medium Viscosity Monitoring in Closed-Cycle Devices 


VM Mordasoy, ZAVODSKAYA LABORATORIYA, Vol. 60 No. 1, Jan 94). ; 
Methods of Assessing Performance Reliability of Glued Joints of High-Strength Film- Fo irming Glues 
( \ hin NO\ \ S Rogo MN JZAVODSA 1} { L {BROR4 TORT) 1, lol 60) No ] Jan 94] 


Intense Energy Conservation: Preconditions, Methods, Consequences 
1D. Alyuchnikoyv; TEPLOENERGETIKA No. 1, 1994] 
Improving Basic Operational, Technical, and Economic Indicators of Steam Turbines 
1D Trukhiniy, AG. Kostyuk, etal; TEPLOENERGETIKA No. 1, 1994] 
Development of Monitoring Systems for the Water-Chemical Mode of Thermal and Atomic Energy Plants 
ca \ PN) Nazarenko, etal, TEPLOENERGETIKA No. 1, 1994) 
ing Thermochemical Natural Gas Processing To Modernize Steam- Turbine Units 
LJ) Danilov, AA. Krivokon, etal; ENERGETIKA 1 ELEKTRIFIKATSIYA, No. 1, Jan-Feb 94) occ... 
(rcating Fuel and Energy Complexes Based on New Ukrainian Coa! Deposits 
1S) Grolyha. VK. Zaruha, etal. ENERGETIKA | ELEKTRIFIKATSIYA, No. 1, Jan-Feb 94) 
New ©! and Gas Sources in Ukraine 
} inenko, V. Krayushkin et al; VISNYK AKADEMIYI NAUK UKRAYINY in Ukrainian No 





Jew Gas and Oil Deposits Detected in Ukraine /NAFTOVA 1 GAZOVA PROMYSLOVIST Jul-Sep 93, etc)... 


Russian Ou Refining industry —loday and Tomorrow 
Kaminsky, ET. Ko: oy etal; KHIMIYA | TEKHNOLOGIYA TOPLIV IT MASEL, No. 9. Sep 93) 
Quality of Prospective Oils for Refining 


Lk Kaminskiy, KA. Demidenko, etal; KHIMIYA 1 TEKHNOLOGIYA TOPLIV 1 MASEL, No. 9. 
Synthetic Zeolites and Zeoltte Cate alysis in Oil Refining and Petrochemistry, 
RAK Nefedoy FY Alekseveva, etal, KHIMIYA T TEKHNOLOGIYA TOPLIV' IT MASEL, No. 9, Sep 93]. 
Qin Diversification of Ukraine's Gas Supply Sources 
JB Osinchuk: NAFTOLALGAZOVA PROMYSLOVIST in Ukrainian No. 3, 1993] ooccccccccccc. 
Main Problems of Oil and Gas Geophysics in Ukraine 
ALG Kivshyhs NAFTOVA TGAZOVA PROMYSLOVIST in Ukrainian No. 3, 1993] 
bject of Orland Gas Field Prospecting in Ukraine 
Arot Ye S Dyorvanin et al; NAFTOVA I GAZOVA PROMYSLOVIST in Ukrainian No. 3, 1993] ...... 
Pulsed Technology of Multipurpose Protection and Methods for Using It for Fire Fighting 
and Liquidation of Results of Accidents and Catastrophes 
1D. Zakhmatovy, NAFTOVA TGAZOVA PROMYSLOVIST in Ukrainian No. 3, 1993] 


INDUSTRIAL ENGINEERING 


Methods of Raising Sunken Objects by Using Lifting Modules Made of Hollow Fillers 
BoA Bugayenko, AF. Gal; SUDOSTROYENIYE, No. 10, Oct 93) A peru on eenaereueerarines 
Analysis of a Dynamics of a Shaft Line With Rigid and Elastic De adwood Bearings. 
(4S. Kelzon, NV. Yanvarey, et al; PROBLEMY MASHINOSTROYENIYA | NADEZHNOSTI MASHIN 
\ BME ccaetativieiicarnininss Gos eancuesiaimraationsieeaiens 
Properties of Furbine Blade Ceramic C oatings Obtained With Electron-Beam Technology 
/yu 4 Tamarin, Ye. B. Kachanov, et al. PROBLEMY MASHINOSTROYE vig | NADEZHNOSTI 
MP ASTEEIS IT, FOGG aissscs scat vases atcassinan vers vesonicensvs vr evaeteiermeareutrapsrecanieretun ast Aiausemecereeserencsmrerersinicomrinseeeeysed antes 


MECHANICS OF GASES, LIQUIDS, AND SOLIDS 


Cumulation of a Flat Shock Wave in a Tube by a Thin Parietal Gas Layer of Lower Density 
1. Bergelson, LV. Nemchinoy, et al. INZHENERNO-FIZICHESKIY ZHURNAL Vol. 65 No. 3, 1993]. ..... 


EARTH SCIENCES 


! 
‘ 


Geochemical Problems of Chernobyl Radionuclides 

eV Sobotovich: GEOLOGICHESKIY ZHURNAL, No. 5, Mav 93] cocccccccccccccceccecceceecteteeeeeneeeeceseeeneene | 
Choice of Parameters for Process of Therma! Destruction of Chlororganic Toxic Wastes 

[I N. Karp. § Ya. Konyukh, et al; EKOTEKHNOLOGIT I RESURSOSBEREZHENIYE, No. 6, Nov-Dec 93] .......... 
Method for Utilizing Sev age Sediments With Increased Content of Heavy Metals 

{VG Petrov, Ye S Makhnivev, etal; EKOTEKHNOLOGII I RES( RSOSBEREZHENIYE, No. 6, Nov-Dec 93] . 
Constraints on Parameters of Theoretical Model of Motion of Trial Bodies in Satellite Experiment for Refining Value 

of Gravitational Constant /4. V. Osipova; IZMERITELNAYA TEKHINIKA, No. 12, Dec 93) ......000. a 
Cloud Cover Reaction to Nuclear Tests /L. 1. Morozova; FIZIKA ZEMLI, No. 1, Jan 94] oo... 
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Code of Ethics for Earthquake Prediction /G. 4. Sobolev, A. D. Zavyaloy etal, FIZIKA ZEMLI, No. 1, Jan 94) 
(Origin of Anomalous Ultra-Low Frequency Geomagnetic Field Disturbances Pnor to the Loma Prieta Earthquake 


I Gaershencon, MOB Gokhhere, FIZIKA ZEMLI No. 2, Feb 94) 
\strogeodetic Network at Beginning of Third Millennium 
YAY Mashimoy, GEODEZIYA TL KARTOGRAFIYA, No. 3, Mar 93) 
Prospects and Problems in Remote Sensing of Earth 
be 4 Reshetoy, 1B Karasey, etal; GEODEZIYA | KARTOGRAFIYA, No. 3, Mar 93) 
Problems in National Map Production in Modern Stage 
I Maksimoy dN) Pantin, GEODEZIYA 1 KARTOGRAFIYA, No. 3, Mar 93) 
Mieital Mapping and Geoinformation Systems 
1 oN fleasandroy, GEODI ernie tt Bs NO. 3, Mar G3] cocccccececcecseeecteees 
Poss lonospherie Precursor of Earthquakes /b. P. Kim, VV. Khegay, etal, FIZIKA ZEMLI, No. 3, Mar 94] 
Sp Time Variability of the North Atlantic Sea Surface Temperature Field 
foros fb Prusoy. METEOROLOGIYA I GIDROLOGIYA No. 3. Mar 94) 
()n-Line Scheme tor Long-Range Prediction of Water Temperature in North Atlantic 
b Vesteroy, ME TEOROLOGIYA T GIDROLOGIYA, No. 4, Apr 94] 
New Generation of Equipment for Metecrologica! Lab Aircraft 
fob formetska bob Volkov, etal, METEOROLOGIYA I GIDROLOGIYA No. 3, Mar 94]/ 


Influ { Global Warming on Russian Agroclimatic Resources and Agricultural Productivit 
OD Sirotenko Ye Ve thashina, METEOROLOGIY 41 GIDROLOGIYA, No. 4, Apr 94] 

Combined Hydrological and Acoustic Study of the Polar Front in the Barents Sea With Contact and Remote Sensing 
Technique 1) Berezuisauy, SE Maksimov, et al; OKEANOLOGIYA Vol. 34, No. 1, lan-Feh 94) 


Estimation of the Fractal Dimension of Global Relief /S. S. Nanov OKEFANOLOGIYA Vol. 34 No. ! Jan-Feb 94) 
New Data on Ferro-Manganese Nodule Growth Rate in the SE Pacific 
P 1 tlasova } MM Auptsos, OREANOLOGIYA Vol 34.No. 1, Jan-Feb 94) ooo... 
Scanning Towed Multi-Probe Chain 
; | (; | Bambhicoyv. etal. OKE {VNOLOGIY { Vol 34 Vo , Jan keh 94) 
burbulen! Fluctuations of Photocurrent Strength of Coherent Lidar Systems 
1 2 Shelekt OPTIKA ATMOSFERY IT OKEANA, Vol. 6 No. 9, Sep 93) .o.cccccccc. 
large Rimorph Adaptive Mirror: Computation of Use Efficiency 
fo} Ikram LM) Roshchupkin, etal, OPTIKA ATMOSFERY I OKEANA, Vol. 6 No. 9, Sep 93] 
(seolovical Factors in Global Changes: Importance of Catastrophes and Penodicity of Processes 
\ Lf Dohretsov, GEOLOGIYA I GEOFIZIKA, Vol. 35 No. 3, Mar ne pobeeicmeess 
ipe-Gcochemical Analysis of the Landing Areas of Rocket First Stages 
Kasimov. 4) P Vorozheykin, et al; VESTNIK MOSKOVSKOGO UNIVERSITETA, SERIYA 
GRAFIYA No. 1, Jan beh PAL sasisdserneiaiianmdiih nantes 
Evaluating Tectomic Stability of Sites for Nuclear Power Plants (E xemplified by Site of South Ural Nuclear Power 
Plant 54. Nesmevanoy, O. 4. Voveykova, et al. GEOFKOLOGIYA, No. 1, Jan-Feb 94] 
Impact of Anthropogenic Changes in Global Climate on Runoff in Yenisey Basin 
1 4 Shtklomanos ME !KOROLOGIY A 1 GIDROLOGIYA, No 2, Feb 94) yon 
Aspects of Engineering Geology Study of Salt Formations for Constructing Underground Repositories for Harmful 
Industrial Wastes /V I. Os ipoy, B. K. Lapochkin, et al GEOEKKOLOGIYA, No. 2, Mar-Apr 94) 0.00000... 


LIKE SCIENCES 
BIOTECHNOLOGY 


Conversion of Glyeyrrhizic Acid. Part 5. Synthesis of Homoderivatives of Penta-O-Acetyl Glycyrrhizic Acid 
14 Baltina, NT. Serdyuk, et al; ZHURNAL OBSHCHEY KHIMII, Vol. 63 No. 9, Sep 93] 
Protected Glycopeptides 
Haltina, SA. Ryzhova, et al; ZHURNAL OBSHCHEY KHIMII, Vol. 63 No. 9, Sep 93) .... 
Human Recombinant Insulin. Part 2. Size-Exclusion HPLC of Precursors: Retention and Selectivity 
1 ye Aivushnichenko, AN. Vulfson; BIOORGANICHESKAYA KHIMIYA, Vol. 29 No. 2, Feb 93] 
Miastereoisomers of Anionic Oligonucleotide Analogs. Part 7. Determination of Absolute Configuration at 
Phosphorus Atom of Diastereoisomers of Deoxydinucleoside Methyl Phosphonates by 2D NMR ROESY 


be bb yacovkina, LV. Engels, et al; BIOORGANICHESKAYA KHIMIYA, Vol. 29 no. 2, Feb 93) . 
lwo Approaches to Large-Scale Synthesis of Oligonucleotide Dithioates 
10 Takakishvil, MH. Caruthers; BIOORGANICHESKAYA KHIMIYA, Vol. 29 no. 2, Feb 93/ 
New Data on Radionuclide Pollution of Barents Sea Region 
DG. Matishov, GG Matishov, et al; DOKLADY AKADEMII NAUK, Vol. 332 No. 1, Sep 93] 
Concept of Basic Genome and Critical Chromosome Mass in Eukaryotes 
1P Akifverv, DOKLADY AKADEMII NAUK, Vol. 332 No. 1, Sep 93) ooccccccccccccceccccseseectstessecseees 
New Plasmidovars of Y. pestis Strains Isolated in Mongolia 
‘S1 Balakhonoyv, S. Tsendzhay et al; MOLEKULYARNAYA GENETIKA, MIKROBIOLOGIYA 1 
|} /RUSOLOGIYA No.1, Nov 91] 
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Immunomorphological Characteristics of New Monoclonal Antibodies ICO-84 and ICO-103 
(OA. Sedelnikova, No N. Peirovichev, etal; VESTNIK ONKOLOGICHESKOGO NAUCHNOGO TSENTRA 
1MfN ROSSI No. 2, Apr-Jun 93 

Simulation of Biopolymer Molecular Structure 
MoV lolkenshtein, 1 B. Golovanov, et al; MOLEKULYARNAYA BIOLOGIYA Vol. 26, No. 6, Nov-Dec 
1993) 

Slipped-Loop Structure—A New Type of Polynucleotide Chain Folding 
[M. Z. Gorgoshidze, bk. Ye Minyat. et al; MOLEKULYARNAYA BIOLOGIYA Vol. 26, No. 6, 
Nor De 1993) 

DNA Sequencing by Hybridization With Oligonucleotide Matrix (SHOM). Theory ‘of DNA Washing Out After 
Hybridization 
[M4 Livshits, LB. Ivanov, etal, MOLEKULYARNAYA BIOLOGIYA Vol. 26, No. 6, Nov-Dec 1993]. 


EPIDEMIOLOGY, MICROBIOLOGY, AND VIROLOGY 


New Ultrapure Vaccines From Russian Medical Academy MEDITSINA SEGODNYA, No. 4,1994, et ic) 
Viturid. Bringing It All Back Home /NEZAVISIMAYA GAZETA 6 Jan 94, er | 
Producing and Describing Monoclonal Antibodies to Recombinant Proteins o HIV-1 and HIV-2 env and gag 
Gene Products /4. |}. Pugach, Vi V. Zverev, et al; VOPROSY VIRUSOLOGII, No. 6, Nov-Dec 93] .. 
Risk Factors for the Transmission of HIV Infection Among Intravenous Users in Russia 
I} Gy. Savchenko, VV. Pokrovskty, etal; VOPROSY VIRUSOLOGII, No.6, Nov-Dec 93] occccccccccccccccecscesseteee 
Fxperience in the Production of Inactivated Lassa Fever Vaccine 
[}. P. Krasnyanskiy, N. V. Potryvaveva, et al; VOPROSY VIRUSOLOGII, No. 6, Nov-Dec 93] .....c.0....ccc00000. | 
Accelerated Solid-Phase Enzyme Immunoassay in the Diagnosis of Viral Infections 
V4. Mishchenko, M. G. Kostyuchenko, et al; VOPROSY VIRUSOLOGII, No.6, Nov-Dec 93] co.ccccccccccccccecee 


MEDICINE AND PUBLIC HEALTH 


Russia Establishes Diphtheria Control Program RABOCHAYA TRIBUNA 16 Apr 94, C10.) cocccccccccccccccccecteeeeteees 
Measures Proposed to Encourage Childbearing /VRACH Sep 93, €t0.] ccccccccccccccscssssscssececessesessesescsesecsecsesessecesaeens 
Wolves at the Door: Malnutrition Foliows Food Prices on Upward Spiral /TRUD 3 Feb 94, etc] oocccccccccccee. 
Eye Disorders Caused by Chernobyl Accident 
[OFTALMOLOGTCHESKIY ZHURNAL No.3, May-June 93) cocccccccccccccscscsssscsssssesscseescsesevsesscseeseescseeceseeeaeenes 
Russian Scientists Propose Program On Mass Mushroom Poisonings 
/ZDRAVOOKHRANENIYE ROSSTYSKOY FEDERATSII Dec 93, et] cccccccccccccscsssssesecsssvscsessesesecsvsesecseecseesaees 
Luminescent Dinoflagellata of P’.ck Sea and Influence of Anthropogenic Factors on Them 
/L P. Bityukoyv, P. VV. revstigneyev, et al; GIDROBIOLOGICHESKIY ZHURNAL Vol. 29 No. 4, 
Jul-Aug 9 3] s5.6 vib ess sreisvslojnioisiciens # eassibeiesiswiae$oucceetcesesans ocesensbedeeuedesbedesss eescbeesssbeseceucesaesecdaerseseseuceesiesessesess 
Cytophysiological Method for Rapid Evaluation of Toxicity of Natural Waters 
VN. Smirnova and L. A. Sirenko, GIDROBIOLOGICHESKIY ZHURNAL Vol. 29 No. 4, Jul-Aug 93] ......... 
Effect of Higher-Level Ionizing Background Radiation on Barbate Birch in Zone of Chernobyl Nuclear Power 
Plant Accident /P.I. Yushkov, T.A. Chuyeva, et al.; EKOLOGIYA, No. 5, Sep-Oct 93] ..ccccccccccccccscssssssseessensees 
Metabolic Reactions and Peroxide Oxidation of Lipoids in Preschool Children During Aggravation of 
Ecological Situation /Z.V. Zabrodina, L.G. Gorokhova et al; GIGIYENA I SANITARIYA, May 93] ............. 
Effect of Secondary Dust Transfer of Radioactive Substances on Contamination of 
Settlements in Chernobyl Accident Zone 
[N_A. Loshchilov, V.A. Kashparov et al; GIGIYENA I SANITARIYA, May 93] coccccccccccccccsccececees 
Analysis of Eye Injuries by Laser Radiation to Substantiate Coefficient of Interspecific 
Extrapolation /4.D. Klimov, G.I. Zheltoy et al; GIGIYENA I SANITARIYA, May 93] .......... 
On Procedure for Restoring Concentration for Group of Aerosol Dispersivity Ranges Under 
Conditions of Industrial Technology Air Pollution 
/V.M. Malykhin and S.A. Toropov; GIGIYENA I SANITARIYA, May 93] cocccccccccccccccceeteteeteeees 
Epiderm Response to Low Frequency Rotating and Alternating Electric Fields 
/A.D. Belkin; GIGIYENA IT SANITARIYA, MQy 93] .o.ccccccsccccscscscsssssssseceseesecsetersnecseneesenensnsetereeeneens 
Monitoring Toxicity of Ecosystem in Kerch Straight under Conditions of Dumping 
{VD Tretyakova, TM. Avdeveva, et al; EKOLOGIYA, No. 5, Sep-Oct 93. cccccccccssssssssssessssssssssseessssessssseesseesseee 
Effect of C opper Smelting Activity on Soil Mesofauna /L.S. Nekrasova, EKOLOGIYA, No. 5, Sep-Oct 93) var 
Condition of the Eyes of School Children From Senior Classes in Ukraine 
/I. L. Ferfilfayn, Yu. L. Poveshchenko, et al; OFTALMOLOGICHESKIY ZHURNAL, No. 5-6 1992] 0.000.000: 
Rewlis of Medical Exams of the Visual Organs of Rural Children in the Radiation-Contaminated Area of 
Chernigov Oblast 
(M.S. Petrunya, A. M. Petrunya; OFTALMOLOGICHESKIY ZHURNAL, No. 5-6 1992] ooccccccccccccceteereereees 
Decontamination of Equipment 
{VV Goncharuk, VV. Minchenko, et al; EKOTEKHNOLOGII I RESURSOBEREZHENIYE No. 2, 
EE GS ic scccsin causa cbc nc eases oss macnn cng soehactvnnntentsak sa nateegsantansaniosouitasuasiunssaniiisadoucebdvedevareubaviseiseteanaretoeaeieeess 
Radiation Redisiance of Populations of Mollusks from Waters with Various Levels of Radioactive Pollution 
(NN. Khmeleva, A. P. Golubev, et al; DOKLADY AKADEMII NAUK Vol.329 No. 5, Apr 93] ..ccccccccccesesseces 
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Ophthalmoergonomics in Ukraine 
[Vv Kovalenko, OF TAL MOLOGICHESKIY ZHURNAL No. 5-6, 1993) 
Method for Assessment of Microbial Contamination of Air 
[yak Kotenok, OG Gavriloy, GIGIYENA TL SANITARIYA, No. 5, May 93] 
Ultrastructure of Nerve Cells of External Geniculate Body After Removal of Field 17 of Visual Cortex and 
Transplantation of Embryonic Nerve Tissue /}.N) Aleshchinov, DOKLADY AKADEMII NAUK, Dec 93 
Regenkur Polymer Adsorbent for Treating Purulent Lesions 
VK. Gostishchey, Lk Mulyavey, etal, KHIRURGIYA, No. 11, Nov 93] 
Effect of Drug-Treated Adsorbents on Wounds 
[VM Buvanoy, VN) Yeerves. etal, KHIRURGIYA, No. 11, Nov 93) 
Treatment of Pyoseptic Conditions With Xenogeneic Splenic Perfusions 
1 Makarov, A.B. Tsypin, etal, KHIRURGIYA, No. 11, Nov 93] .. 
Impact of Xenogeneic Splenic Homogenates on Infected Wounds 
[S.Yue Safarov, M.A. Aliyev, KHIRURGIYA, No. 11, Nov 93) 
ne Activity of Wound Discharge as Indicator of Wound He ealing 
[O.S. Kochney, SG. lzmailoy, etal, KHIRURGIYA, No. 11, Nov 93) 
( ell Cultures in Local Treatment of Burns 
Yel. Glushchenko, AA Alekseves. etal, KHIRURGIYA, No. 11, Nov 93) 
Leading Causes of Death in Ukraine Reported /ZELENYY SUIT No. 4, Mar) .... 
Health Consequences of Chelyabinsk Nuclear Testing, Accidents Viewed /ZELENYY SUIT No. 4, Mar] 
Health ¢ onseque nces of Mariopo I's Environmental Contamination Viewed /ZELENYY SVIT No. 4, Mar] 
Medical, Social and Pe sychological Problems of Shift Workers in Arctic Ocean Petroleum and Gas lidustrny 
IBN. Chumakov, Yu. Po Lisitsyn, ZDRAVOOKHRANENIYE ROSSIYSKOY FEDERATSII, No. 1, Jan-Feb 
V4] 
Health and Life Stvle of Male Migrants Working at an Industrial Enterprise 
M1 A. Modestov. LG. Perckopskava, ZDRAVOOKHRANENIYE ROSSIYSKOY FEDERATSII. No.1 
Jan ket Y4/ ° ° ° eee . 
Russian Innnovations in Life Sciences [TRUD 13 Oct 93, etc.} [A. A. Modestov, L. G. Perekopskaya: 
ZDRAVOOKHRANENIYE ROSSIYSKOY FEDERATSII, No.', Jan-Feb 94] saeseudennnetas 


PHARMACOLOGY AND PHYSIOLOGY 


Effect of Prolonged Use of Nootropic Drugs on Rats’ Brain Activity 
[SV Krapuin, Zh A Sopyver. EKSPERIMENTALNAYA 1 KLINICHESKAYA FARMAKOLOGIYA, Vol. S¢ 
Vo. 1, Jan-Feb 9 oscestnsiaterneoecds eae ees vec veeceeeeeeeeeeee. aes 
Comparison of the Effects of Haloperndol During Systemic Administration and Injection Into the Rat Striatum 
4h Yakimovskiy, EKSPERIMENTALNAYA &¢ KLINICHESKAYA FARMAKOLOGIYA, Vol. 56 No. 1 
JAN-FeD OS] oie ccccccccsesssccscccssssssssrsessccsscessssercnscenecsccassesscsessesossecsees 
Effect of u-. 6-. and y-Opiate Receptor Agonists. on Biological Activity ‘of the Viscerosomatic ‘Convergent 
Neurons of the Spine’s Dorsal Horn 
/S.A. Kasparov, EKSPERIMENTALNAYA IT KLINICHESKAYA FARMAKOLOGIYA, Vol. 56 No. 1, Jan-Feb 
93] 
Effect of Ouabain on the Cardiovascular System of Rats With Chronic Cardiac Insufficiency 
[Ye A Gorodetskaya, k.4. Allabergenova, et al; EKSPERIMENTALNAYA I KLINICHESKAYA 
FARMAKOLOGIY A, Vol. 56 No. 1, Jan-Feb 93] occcccccccccccccesesssessecssessesssessecsseecssesssseseeseseseesseesecassessecseaeenaesseaees 
Peptide Modulation of Immune Responses 
[M.A Cheyvdo. GV. Idova, et al, EKSPERIMENTALNAYA I KLINICHESKAYA FARMAKOLOGIYA, Vol 
56 No. 1, Jan-Feb 93] sou duaseueibessseussusceutsrasucesussseesueuscgeesesecsssusvsudesasesesesceeeess: 
Systems Analysis of the Effect of  Psychotri Ipc Age nts on the Training Process 
(AL Machula. Yul Morozov, et al. EKSPERIMENTALNAYA IT KLINICHESKAYA FARMAKOLOGIYA 
Vol. S6 NO. 1, Jan-Feb O83] oii cccccccccccsssscecsccccecsccecseccsscssecesccssecesssccssssscssssescescsccsescsssseesesessceassessscseaceessseeessesenss 
C apsaicin—A Physiologically Active Substance 
[N.A| Mokhort. EKSPERIMENTALNAYA I KLINICHESKAYA FARMAKOLOGIYA, Vol. 56 No. 1, Jan-Feb 
9 3] 
Effect of Normase on Indicators of L ipid { Peroxidation in Cases of Toxic Liver Injury 
[D.G. Uzbekova, A.N. Ryabkov, et al; EKSPERIMENTALNAYA I KLINICHE SKAYA FARMAKOLOGIYA, 
OF, IN, FORE DIE oasssascri pices nsansin cere v eset tesnsceotasneivorcupeeanecetsamngunseninnpntnenaasainia te aee eas eats 
Effect of Nooglutil and Piracetam on Various Operant Learning Forms 
[4 NN. Inozemtseyv, TT. L. Garibova, et al; EKSPERIMENTALNAYA I KLINICHESKAYA 
FARMAKOLOGIYVA No. 2, Mar-Apr 93]. ..... 
Study of Mechanisms of Anxiolytic Action of | {2- Pyr -imidinyl}-Piperazine Derivatives, Serotonin Agonists 
[4.N. Talalavenko, N. A. Kharin. EKSPERIMENTALNAYA I KLINICHESKAYA FARMAKOLOGIYA No. 2. 
OE GSE cess isch ain tna actsssconrncacnsetancradesssbneedeederacstdumusaeaniperiduinanepenincsermstssneqeoetnesinetnpesnisase eansreaievansanioessts | 
Radiation Protection Properties of 2 {Aminoalkylt Aryltetrazoles 
/V.G. Kitayeva, RI. Ishmetova et al. KHIMIKO-FARMATSEVTICHESKIY ZHURNAL Mar 93] 
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Russian Presidential Edict on State Science 
Centers 

947°400424 Moscow ROSSIYSKAYA GAZETA 
in Russtan 6 Apr 94 p 4 


[Article by V. Chernomyrdin. chairman. Government of 
the Russian Federation: “Implementation of Edict of 
President of the Russian Federation, No. 939, 22 June 
1993." “On State Science Centers in the Russian 
Federation | 


[Text] In implementation of the edict of the president of 
the Russian Federation dated 22 June 1993. entitled “On 
State Science Centers in the Russian Federation” and for 
the purposes of extending state support to the activity of 
these centers. the Government of the Russian Federation 
decrees 


|. Adoption of the proposal of the Interdepartmenta! 
(oordination Commission for Scientific and Technical 
Policy on awarding the status of state science center of 
the Russian Federation to the Central Aerohydrody- 
namics Institute iment Professor N. Ye. Zhukovskis 
the Physicochemical Scientific Research Center imeni 
[. Ya. Karpov. the Central Aviation Engine Building 
Institute imeni P. I. Varanov. the Physics and Power 
Engineering Institute. the All-Russian Aviation Mate- 
rials Scientific Research Institute. the Vektor Scientific 
Production Association, the All-Russian Electrica! 
Engineering Institute 1meni V. I. Lenin, the State Avi- 
ation Systems Scientific Research Institute, the State 
Scientific Research Institute of Genetics and Selection 
\f Industrial Microorganisms, the Flight Research Insti- 
tute iment M. M. Gromov and the Nuclear Reactors 
Scientific Research Institute. 


2. Approval of the proposed 


¢ Regulations on the conditions for state support of the 
Science Center of the Russian Federation—the Central 
Aerohydrodynamics Institute iment Professor N. Ye 
Zhukovskiv: 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
Physicochemical Scientific Research Institute imeni 
lL. Ya. Karpov: 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
Central Aviation Engine Building Institute imeni P. I. 
Varanov. 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
Physics and Power Engineering Institute; 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
All-Russian Aviation Materials Scientific Research 
Institute: 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
Vektor Scientific Production Association; 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
All-Union Electrical Engineering Institute imen: V. I. 
Lenin 


SCIENCE AND TECHNOLOGY POLICY 1 


¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
State Aviation Systems Scientific Research Institute: 

¢ Regulation the conditions for state support of the 
State Science Center of the Russian Federation—the 
State Scientnic Research Institute of Genetics and 

f Industral Microorganisms: 

¢ Regulations on the conditions for state support of the 

State Science Center of the Russian Federation—the 

Flight Research Institute iment M. M. Gromov, 

¢ Regulations on the conditions for state support of the 
State Science Center of the Russian Federation—the 
s 


Note. The enumerated regulations are not published 


Nuclear Radiation Safety Issues Detailed 


Statute Issued 
ow ROSSIYSALYE VEST in Russian 


27 Apr 94p 5 

[Statute of Russian Federal Oversight of Nuclear and 
Radiation Safety: “On Organizing and Making Expert 
Examinations of Planning and Other Matenals and Doc- 


of Nuclear- and Radia- 
tion-Hazardous Objects (Products) and Production Facil- 
ities (Technology): registered at Russian Federation 
Ministry of Justice on 18 April 1994. registration No. 547; 
approved by Order No. 41 of Russian Gosatomnadzor 
(Federal Oversight of Nuclear and Radiation Safety] of 7 
April 1994, RD-03-1 3-94] 


[Text} 


ry 
uments 


Substantiating the Safety 


1. Gereral Points 
1.1. This Statute was drawn up on the basis of 


—the Statute on Russian Federal Oversight of 
Nuclear and Radiation Safety. approved by Order 
of the President of the Russian Federation oi 5 June 
1992. No. 283-rp, with amendments approved by 
Order of the President of the Russian Federation of 
16 September 1993. No. 636-rp: 


—the guiding and regulatory documents establishing 
the competence and rights of the structural subdi- 
visions, institutions and regional bodies included in 
the Russian Gosatomnad7zor system: 


—the guiding documents of Russian Gosatomnadzor 
on issuing permits (licenses) for types of activity. 


4 


1.2. The requirements of this Statute are compulsory for: 


—structural subdivisions of the central staff and 
regional bodies of Russian Gosatomnadzor, the 
competence of which includes regulation and over- 
sight of nuclear- and/or radiation-hazardous objects 
(products) and production facilities (technology ). 


—enterprises. the activity of which can be carned out 
only on the basis of permits (licenses) obtained at 
the organs of Russian Gosatomnadzor (henceforth 
the declarant) 








mw 
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—enterprises (Organizations, institutions) regardless 
of the forms of ownership and departmental affili- 
ation, including those created (founded) or 
included in the system of Russian Gosatomnadzor 
(Scientific-Technical Center for Nuc!ear and Kadi- 
ation Safety (NTTs YaRB), expert-technica! cen- 
ters, etc.) and specialists recognized in accordance 
with the established procedure by Russian Gos- 
atomnadzor as competent in questions of the safety 
of the corresponding nuclear-and/or radiation- 
hazardous objects (products) and production facil- 
ities (technology), and drawn into organizing and 
Carrying Out expert examinations (henceforth 
respectively expert enterprise and expert) 


The objects of expert examinations are the planning 
and other materials and documents substantiating the 
safety of nuclear- and/or radiation-hazardous objects 
(products) and production facilities (technology) 
(henceforth substantiating documents) 


. The purpose of carrying out the expert examinations 


is to evaluate the information presented regarding the 
safety of nuclear- and/or radiation-hazardous objects 
(products) and production facilities (technology) at al! 
stages of their vital cycle with respect to its conform- 
ance to the demands of Russian Federation legisia- 
tion, the criteria, rules and norms for nuclear and 
radiation safety and the guiding documents of Rus- 
sian Gosatomnadzor 


. The need to carry out expert examinations of plan- 


ning and other materials and documents 1s estab- 
lished by Russian Gosatomnadzor. The requirement 
of Russian Gosatomnadzor that an expert examina- 
tion be carried out 1s compulsory for the declarant. 


. The list of substantiating documents subject to expert 


examination is determined by Russian Gosatom- 
nadzor in accordance with the requirements set forth 
in the guiding documents for the contents of the 
application to obtain a permit (license) for the stated 
type of activity or application for a correction of the 
conditions of its force. 


Russian Gosatomnadzor, with the initial monitoring 
of the materials of the application to obtain a permit 
for the type of activity, and in the process of carrying 
out the expert examination, may make the decision on 
the need for the declarant to submit additional 
documents. 


Russian Gosatomnadzor uses the results of the expert 
examination when deciding whether to issue or refuse 
to issue the declarant a permit (license) for the corre- 
sponding type of activity or a change in the conditions 
for its force. 


When the conclusions of the expert examination are 
unfavorable. no decision 1s made on issuing the 
permit (license) or changing the conditions for its 
force. 


. The procedure for carrying out the expert examina- 
tion of the planning and other matenals and docu- 
ments substantiating the safety of nuclear weapons 


tv 


tv 


to 


to 
Ww 


. The Administration for Organization 
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and objects of the nuclear-weapons complex at ai! 
stages of the vital cycle 1s determined by a separate 
Statute 


2. Organizing the Expert Examination 


The decision on the ..ced to carry out an expert 
examination of the substani.>ting documents 1s made 
by the sectoral administration uf Russian Gosatom- 
nadzor, the competence of which in.'udes the regula- 
tion and oversight of the safety of the corresponding 
nuclear- and/or radiation-hazardous objects (prod- 
ucts) and production facilities (technology) (by the 
district administration of Russian Gosatomnadzor 
for permits issued by regional bodies) 


The declarant submits the basic d cuments for car- 
rying out the expert examination to Russian Gos- 
atomnadzor, in the number of copies agreed on in 
advance 


. The declarant 1s obliged to present a letter guaran- 


teeing payment for the work of the expert enterprise 
In Carrying Out the expert examination 


_ The sectorial administration. if it decides to carn out 


an expert examination, sends the Administration for 
Organization of Expert Examination on Safety of 
Russian Gosatomnadzor the substantiating docu- 
ments and proposals on organizing the expert exam- 
ination with instructions on 


—the periods for carrying out the expert examination: 
—the volume and purpose of carrying it out 


of Expert 
Examination on Safety of Russian Gosatomnadzor 
{district administration of Russian Gosatomnadzor 
for permits issued by regional! bodies) draws up 


—the assignment for an expert enterprise to carry out 
the expert examination and the schedule for car- 
rying out the expert examination. and submits them 
to the sectorial administration. expert enterprise 
and (if required in the assignment) to the declarant 
for approval. 


—propoasals on the list of experts being drawn in. and 
submits them to the sectorial administration and 
the expert enterprise for approval 


. The araft of the assignment for carrying out the expert 


examination may be drawn up by the declarant or the 
expert enterpnise 


. The Administration for Organization of Expert 


Examination on Safety of Russian Gosatomnadzor 
(district administration of Russian Gosatomnadzor 
for permits issued by regional bodies) forms an expert 
commission to coordinate work on the expert exam- 
ination and the analysis and correlation of its results 


The staff of the expert commission is submitted to the 
sectonal Administration for approval and. if neces- 
sary, to other concerned subdivisions and regional 
bodies of Russian Gosatomnad7zor. and 1s approved 
by the deputy chairman of Russian Gosatomnad7or 
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3.6. 
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individual substantiating documents and points of 
the expert examination, and should contain: 


—Iinformation on the nuclear- and radiation- 
hazardous object (product) or production facilities 
(technology), 1ts developers and the substantiating 
documents: 


—information on modifications in the object (prod- 
uct) or production facilities (technology) and 
amendments in the substantiating documents; 


—information on unsolved problems and the pro- 
gram for their solution, 


—analysis cf the documents substantiating the appli- 
cation, and the results of calculation and experi- 
mental checks made of the substantiations pre- 
sented: 


—conclusions on the authenticity and adequacy of the 
substantiations presented; 


—evaluation of the conformance of the information 
presented on safety of nuclear- and/or radiation- 
hazardous objects (products) and production facil- 
ities (technology) to the requirements of Russian 
Federation legislation, the criteria, rules and norms 
on nuclear and radiation safety and the guiding 
documents of Russian Gosatomnadzor; 


—a decision on the possibility of issuing the declarant 
a permit (license) for its stated activity or on the 
corrections in the conditions for force of the per- 
mits (licenses) obtained by the declarant; 


—a proposal on including requirements to ensure 
nuclear and radiation safety in the conditions for 
the permit (license) to be in force. 


On the basis of the requirements of the assignment for 
carrying out an expert examination and the schedule 
for the expert examination, a draft of the consolidated 
report (decision) is drawn up by the expert enterprise 
or expert commission. 


) If a draft of the consolidated report (decision) is 


drawn up by the expert enterprise, it presents the 
expert decisions and the draft of the consolidated 
report (decision), signed by the director of the expert 
enterprise, to the Administration for Organization of 
Expert Examination on Safety of Russian Gosatom- 
nadzor (district administration of Russian Gosatom- 
nadzor for permits issued by regional bodies). 


The expert commission checks the conformance of the 
materials presented by the expert enterprise to the 
requirements of the assignment for the expert exami- 
nation, the requirements for the expert decision and 
the requirements indicated in p. 3.4. 


If the expert decisions or draft of the consolidated 
report (decision) fail to correspond to the established 
requirements, the expert commission returns them to 
the expert enterprise for further development and 
repeat presentation. 


The consolidated report (decision) 1s approved by the 
chief of the Administration for Organization of 


3.8. 


3.9. 
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Expert Examination on Safety of Russian Gosatom- 
nadzor (by the chief of the district administration of 
Russian Gosatomnadzor tor permits issued by 
regional bodies). 


if a draft of the consolidated report (decision) 1s 
drawn up by the expert commission, the expert deci- 
sions are sent by the expert enterprise to the Admin- 
istration for Organization of Expert Examination on 
Safety of Russian Gosatomnadzor (district admints- 
tration of Russian Gosatomnadzor for permits issued 
by regional bodies). 


The expert commission determines the conformance 
of the materials presented by the expert enterprise to 
the requirements of the assignment for expert exami- 
nation and the requirements for the expert decision. 


If the expert decisions fai! to conform to the estab- 
lished requirements, the Administration for Organi- 
zation of Expert Examination on Satety of Russian 
Gosatomnadzor (district administration of Russian 
Gosatomnadzor, for permits issued by regional 
bodies), they are returned to the expert enterprise for 
further development and repeat presentation. 


The expert commission, on the basis of the expert 
decisions, draws up the consolidated report and pre- 
sents it for approval to the chief of the Administration 
for Organization of the Expert Examination on Safety 
of Russian Gosatomnadzor (to the chief of the district 
administration of Russian Gosatomnadzor, for per- 
mits issued by regional bodies). 


The Transfer and Acceptance Act for the work and its 
stages, upon agreement between the expert enterprise 
and the declarant, is formalized after a check by the 
expert commission of the materials presented by the 
expert enterprise and the approval of the act by the 
chief of the Administration for Organization of 
Expert Examination on Safety of Russian Gosatom- 
nadzor (by the chief of the district administration of 
Russian Gosatomnadzor. for permits issued by 
regional bodies). 


3.10. The consolidated report (decision) is turned over by 


3.11. 


the Administration for Organization of Expert 
Examination on Safety of Russian Gosatomnadzor 
(district administration of Russian Gosatomnadzor, 
for permits issued by regional! bodies) to the sectorial 
administration (regional body of Russian Gosatom- 
nadzor, carrying out oversight of safety of the corre- 
sponding nuclear- and/or radiation-hazardous 
objects (products) and production facilities (technol- 
ogy), for permits issued by regional bodies) and the 
declarant. 


The consolidated report (decision) 1s considered as 
accepted, if in the course of 30 days after its receipt, 
the sectorial administration (regional body of Rus- 
sian Gosatomnadzor,. carrying out oversight of 
safety for the corresponding nuclear- and/or radia- 
tion-hazardous objects (products) and production 
facilities (technology), for permits issued by regional 
bodies) lodges no claims. 
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3.12. Complaints to bodies of Russian Gosatomnadzor 
participa'ing in organizing and carrying out the 
expert examination are presented by the declarant or 
expert enterprise to the Chairman of Russian Gos- 
atomnadzor. 


Russian Gosatomnadzor announces the results of the 
consideration of the complaint no later than 20 days 
from the date of its receipt. 


The decision of Russian Gosatomnadzor on the 
results of considering the claims can be appealed in 
accordance with legal procedure. 


Presenting a complaint to the court does not suspend 
the force of the Russian Gosatomnadzor decision. 


[Box, p 5] 


ORDER 
No. 41, 7 April 1994, Moscow 


On approval of the Statute on Organizing and Carrying 
Out Expert Examinations of Planning and Other Materials 
and Documents Substantiating the Safety of Nuclear- and 
Radiation-Hazardous Objects (Products) and Production 
Facilities (Technology) 


1 ORDER: 


Approval of the accompanying Statute on Organizing and 
Carrying Out Expert Examination of Planning and Other 
Materials and Documents Substantiating the Safety of 
Nuclear- and Radiation-Hazardous Objects (Products) and 
Production Facilities (Technology) (RD-03-1 3-94). 


[Signed] Yu.G. Vishnevskiy, chairman of Russian Gos- 
atomnadzor [end of box] 


Requirements Expected 
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[Appendix to Statute on Organizing and Carrying Out 
Expert Examination of Planning and Other Materials and 
Documents Substantiating the Safety of Nuclear- and 
Radiation-Hazardous Objects (Products) and Production 
Facilities (Technology): “Requirements for Expert Deci- 
sion’ 

[Text] 


1. General Requirements 


1.1. The expert decision should be objective, conclusive 
and well-argued. Analysis of the substantiating docu- 
ments, conclusions and comments should be accom- 
panied by references to specific requirements for the 
normative documents or to other scientific-technical 
materials. 


1.2. As a rule, all the components of each substantiating 
document (chapters, sections, clauses, individual 
paragraphs) are analyzed. Their numbers must be 
indicated in the text of the decision (for a para- 
graph—location on the page). 


|.3. If there are points in the substantiating documents on 
which the expert cannot give a competent evaluation, 
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nn 


the appropriate recommendations for their expert 
examination by other specialists should be entered in 
the expert decision. 


1.4. The expert decision should contain the following 
obligatory sections: 


—tasks of the expert examination, 
—criteria adopted for the evaluation; 
—expert evaluations; 

—conclusions and recommendations. 


2. Requirements for the Section “Tasks of the Expert 
Examination” 


The tasks of the expert examination should be set forth in 
accordance with the requirements of the assignment, as 
applied to the composition and structure of the documents 
under consideration. 


3. Requirements for the Contents of the Section 
“Criteria Adopted for the Evaluation” 


The adequacy of the criteria, norms, rules, methodologies, 
programs, instructions and other normative-technical doc- 
uments (NTD) on the safety of the stated activity used 
(adopted) by the declarant should be evaluated. 


If the expert agrees on the scope of the list submitted, he 
should confirm, in this section of the decision, that he will 
analyze the materials using the corresponding criteria of 
the NTD of this list. 


If the expert does not agree with the scope of the list in this 
section of the decision, he must indicate additional NTD, 
in accordance with the demands of which the expert 
examination will be carried out. 


If, in the opinion of an expert, certain norms applicable to 
the system (element) under consideration are lacking in the 
list of NTD on safety of Russian Gosatomnadzor, then in 
order to fulfill the task of the expert examination, other 
documents may be drawn in: general industrial NTD, 
foreign NTD (IAEA [International Atomic Energy 
Agency]) and other published scientific-technical mate- 
rials, the use of which should be substantiated by the 
expert. 


4. Requirements for the Content of the Section, “Expert 
Evaluations” 


4.1. The section, “Expert Evaluations,’ should as a rule 
contain unambiguous answers to the following ques- 
tions. 


4.1.1. Does the expert feel that: 


—the designation of the section (subsection) 
was correctly chosen; 


—there are indications of the stage of develop- 
ment of the object (product) or production 
facility (technology) under consideration; 


—there is an adequate list of reference docu- 
ments; 


—the terminology corresponds to the termi- 
nology accepted in domestic NTD. 








4.1.2. 


4.1.3. 


4.1.5. 


4.1.7. 
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If information is lacking or 1s not complete 
enough, or non-standard terms and designa- 
tions are used, comments should be made, and 
moreover, on the terms and designations— 
with allusions to the NTD. 


Does the information presented correspond to 
the requirements of the specific points of the 
NTD, the force of which extends to the object 
(product) or production facility (technology) 
under consideration. 


Does the expert feel that the chapter (section) 
contains suitable descriptive information with 
respect to its fuil reflection of: 


—the structural and technological peculiarities 
of the object (product), production facility 
(technology) and systems and elements 
important for safety; 


—work under normal operating conditions, 
and with disruption of the conditions for 
normal operation, emergency situations, 
planning and project emergencies; 


—interaction and inter-influence under all the 
above conditions; 


—spatial arrangement; 


—degree of substantiation of information pre- 
sented. 


. Do the adequacy, amount of information and 


quality of executing the graphic information 
presented suit the expert. 


Has the nuclear- and/or radiation-hazardous 
object (product), technology (production facil- 
ities) under consideration been classified for 
safety, seismic- and fire-resistance, etc. (if this 
classification is stipulated by the NTD), and ts 
it presented to the expert fully and correctly. 


_ Is there information on the control and moni- 


toring systems and other systems (ventilation, 
communications, etc.) involved in the func- 
tioning of the nuclear- and/or radiation- 
hazardous object (product) and production 
facility (technology) under consideration, and 
does it meet the requirements of the corre- 
sponding NTD. 


Is the substantiation of the choice of materials, 
technological qualities, monitoring- and repair 
capacity made adequately and fully in the 
chapters (section) under consideration, and 
does it meet the requirements of the corre- 
sponding NTD. 


_ Are the problems of radiation protection of the 


personnel and population, as applied to the 
nuclear- and/or radiation-hazardous object 
(product) and production facility (technology), 
adequately and fully substantiated under all 
work conditions, including a disruption in the 
conditions for normal operation, and planning 
and design emergencies. 


4.2. 


4.3. 
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4.1.9. Have the problems of ensuring high quality 
been taken into consideration in the material 
presented, and does the information meet the 
requirements of the corresponding NTD. 


An approach analogous with that described above 
should be observed with respect to information: 


—on running-in; 

—on monitoring and testing when operating: 
—on reliability analysis; 

~—on the limits and conditions of operation, 
—on removing from operation; 


—on the list of initial events and analysis of accidents, 
and moreover here the expert should evaluate the 
declarant’s approach to determining the list of 
repair procedures for normal operation, disruptions 
in the conditions for normal operation, emergency 
Situations, planning accidents, project accidents; 
break-down of the list into groups by type of acci- 
dent; selection from the group of the accidents with 
the most serious consequences, for their subsequent 
analysis. 


When the expert does not agree with the approaches 
to analysis proposed by the declarant, a different 
scheme for analysis of the above-listed conditions 
should if possible be recommended in the expert 
decision. 


The expert should evaluate the level of the calculation 
and experimental substantiations of the information 
on safety: 


—the presence of informaticn on all calculations 
made; 


—sufficient and full volume of calculations made, the 
degree of consideration of all factors affecting the 
results of the calculation: 


—the presence of data sufficient to make an expert 
calculation (calculation system, assumptions, initial 
data, results, their ‘aterpretation, conclusions); 


—the expediency of carrying out expert calculation; if 
it is impossible for this expert to make it, it 1s 
desirable that a recommendation be made on the 
organization, enterprise or expert able to perform 
this expert calculation; 


—the presence of information on all the calculation 
programs used and their certification or verifica- 
tion; 


—the volume and adequacy of describing the pro- 
grams for an understanding and evaluation of their 
acceptability; 


—the presence of information on experiments made, 
particularly on nuclear- and radiation-hazardous 
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objects (products) and production facilities (tech- 
nology) which contain new technical approaches, as 
compared with those formerly used; 


—the adequacy of the experimental base used; 


—the volume and adequacy of the description of the 
experiments for understanding and evaluation, 


—the presence of substantiations of the scale of the 
experimental devices and the suitability of other 
assumptions and restrictions used in the experi- 
ment, in relation to actual work conditions. 


§. Requirements for the Content of the Section, 
“Conclusions and Recommendations” 


In the section. “Conclusions and Recommendations,” on 
the basis of the comments formulated in the preceding part 
of the decision, the expert should draw conclusions as to 
the degree to which the material under consideration 
meets the requirements of the NTD on safety 


The following proposals may serve as recommendations to 
eliminate existing shortcomings and bring the object to the 
required safety level 


—information in addition to the existing volume; 


—the need to perform additional calculations, calculation 
analyses and experimental research; 


—making additional analyses of the development and 
course of accidents 


If, in the opinion of the expert. the material under consid- 
eration satisfies the requirements of NTD, and an expert 
examination 1s carned out to determine the possibility of 
issuing a provisional or special permit for the type of 
activity overseen by Russian Gosatomnadzor, the expert 
must formulate his recommendations for maintaining the 
conditions for issuing the permit. 


6. Requirements for Legalizing the Expert Decision 


6.1. The description of the expert decision indicates a full 
designation of the substantiating document. The last 
name and initials of the experts should be indicated 
after the designation. 


6.2. The expert decision 1s presented in the form of a 
typewritten text, verified by the stamp of the expert 
enterprise. in the number of copies indicated in the 
assignment for carrying out the expert examination, 
and on a 5.25-inch floppy disk (diskette). 


The diskettes should be formatted for 360 kilobytes. 
The files on the diskette should be compatible with 
the LEXICON editor routine. 


The format of the file pages: number of lines per 
page—40-43, left-hand margin—8 spaces, length of 
line—70 spaces, paragraph indentation—13 spaces. 


6.3. The typed text should be signed by all the experts 
carrying out the expert examination of the corre- 
sponding document. 


[Signed] Russian Gosatomnadzor 

Registered by Scientific-Technical Administration of 
Russian Gosatomnadzor 

11 April 1994 

Registration No. 100-94 
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Ukraine Establishes Laser Technology Research 
Institute 

947400428 Kiev PRAVDA UKRAINY in Russian 

5 Apr 94 p 2 


[Conversation between Yelena Svetova and Vladimir 
Sergeyevich Kovalenko, academician, New York Academy 
of Sciences, professor, Kiev Polytechnic Institute (KPI), 
director, Institute of Laser Equipment and Technology, 
interspersed with commentary: “Just Born and Already 
Universely Known. So They Say of the New Laser Equip- 
ment and Technology Institute Recently Appearing on the 
Scientific Map of the Ukraine”; the first four paragraphs 
are an introduction] 


{Text} In actuality, scientists already long ago called this 
department of the university in the capital an “institute.” 
Indeed, it was difficult for them to visualize that the 
personnel of the laser technologies laboratory of the KPI 
were by themselves capable of reaching the world level of 
development work and that the results of its activity would 
draw the closest attention in many countries. 


And indeed, the former laboratory director, now the 
director of the new institute, professor Vladimir Kov- 
alenko, 1s acknowledged to be one of the world’s leading 
specialists in the modern technologies field. Accordingly, 
he was one of the first in the former USSR to be elected an 
academician of the New York Academy of Sciences and 
has become a member of the most prestigious interna- 
tional organizations of laser specialists, the coauthor and 
coeditor of many ultramodern scientific publications and 
catalogues. 


The new scientific research institute 1s a structural subdi- 
vision of the Kiev Polytechnic Institute, intended to bring 
together the efforts of scientists at the university and many 
research institutes for solving problems in the scientific 
branch. This will assist considerably in regeneration of the 
Ukrainian economy. 


At the KPI research in the field of laser equipment and 
technology has already been in progress for more than 30 
years. The university laboratory, headed by Professor 
Kovalenko, has been transformed into a singular inter- 
branch instructional, methodological and scientific center. 
His students have proposed to practical workers more than 
a few new methods for large-scale working of objects from 
metal, their hardening and local alloying, using laser 
radiation. Control points have been established at miny 
enterprises where KPI representatives are helping to intro- 
duce modern technological processes. 


“Many feel that the establishment of new scientific insti- 
tutes at the height of a very serious crisis is Utopian. After 
all, you are in no position to receive the most necessary 
material resources. How do you dare take the risk?” I say 
in addressing the director. 


“On the other hand, we have a primary resource— 
intellectual,” responds Vladimir Sergeyevich Kovalenko. 
“Only several years ago the former USSR accounted for 
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more than 32% of the world’s engineers and scientists, with 
the Ukraine accounting for about 7%. This is an enormous 
potential on which our young country rests its hopes. With 
respect to the technologies which we have developed, it is 
precisely they which it is desirable be used extensively in 
our complex times. They are easily applied in small shops 
and laboratories and in commercial service facilities where 
they can be used successfully in cutting, joining and 
marking metals and other materials and filling a great 
many other orders. And saturate the market with products 
produced without gigantic production sites and unwieldy 
equipment. 


Why are many academic institutes on the rocks? They are 
in the stage of introduction of innovations into industry 
for organizing new experimental lines of production (when 
considerable sums have still not been earned) and have no 
relatively inexpensive work force. We, adhering to the 
experience of the leading, well-developed countries, intend 
to rely on young people, students, who have energy. 
enthusiasm, assertiveness and ambition. They have their 
entire lives before them and therefore they do not fear to 
take a risk. 


And still another circumstance. I became aware of it 
during my foreign trips, especially the last, when over the 
course of several months I lectured at one of the largest 
universities in the United States, located at the center of 
the state of Ohio.” 


“IT see here: in the documents which the Americans gave 
you were called a ‘Distinguished Visiting Professor’...”” 


“It appears that they have such an official title. But let 
me finish my thought. Abroad they regard our work with 
extreme respect, they intend to cooperate with us, carry 
out joint research experiments and exchange students. 
And representatives of the Ukrainian diaspora are even 
interested in having their children receive a higher 
education in the Ukraine. This will mean additional 
income for the KPI.” 


The cessation of the activity of the Council for Mutual 
Economic Assistance (SEV) and the disappearance from 
the map of such a country as the GDR for only a short time 
stopped the scientific and creative contacts between the 
two largest universities in Europe—Kiev Polytechnic Insti- 
tute and the “Friedrich Schiller” University at Jena. Now 
it is not ideological compatibility, but the significance of 
the research conducted at the KPI which has again 
attracted the attention of German scientists and has forced 
renewal of the joint work on developing new laser technol- 
ogies and diagnostic systems which was interrupted for a 
year (this work was carried out earlier within the frame- 
work of the Complex Program of the Member Countnes of 
the SEV, intended to run to the year 2000). 


“Asa result of cessation of SEV activity, the funding of our 
joint work also ceased,” continues Professor Kovalenko. 


‘For some time we knew nothing about the future fate of 
our joint research. But then a letter was received from 
Germany in which they proposed a new program to run 
until 1995. It is ensured funding by the Association of 
Rectors of German Universities and makes provision for 
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activation of the exchange of specialists and intensification 
of scientific research in the field of laser technologies and 
equipment.” 


For a long time Professor Kovalenko presented lectures to 
Students and specialists in China, Japan and many other 
countries, also including countries of the former socialist 
camp, with which mutually advantageous agreements also 
have been concluded. 


The distant island of Taiwan, with which the Ukraine has 
no diplomatic relations and where we have no trade or 
cultural representatives, opened its formerly tightly sealed 
doors to the scientists of the Ukraine. The first among 
them to be invited was Vladimir Kovalenko. Over the 
course of three weeks he presented lectures and consulted 
with Taiwanese colleagues on new technologies. The prin- 
cipal organizer and sponsor of the visit of Vladimir 
Sergeyevich to the island was the general director of one of 
the largest international companies in the world engaged in 
the fabrication and application of computer systems, 
which 1s located there. It specializes in deliveries of very 
complex equipment to the countnes of East Europe. 


“Recent events have made possible a new look at the 
problem of using the latest advances in science and tech- 
nology in different economic branches,” says the scientist 
in ending our conservation. “We can and must develop 
fundamentally new aspects of increase in the quality of 
production, find many-sided approaches to the introduc- 
tion of highly efficient technologies under conditions of a 
developing market. The former mechanisms of innovative 
processes are hopelessly outdated. 


Despite the crisis we have succeeded in acquiring a solid 
material base: laser apparatus, computers and other equip- 
ment. The Laser Technology Center, which includes the 
new institute and the department at the KPI, will provide 
strong encouragement for the development of a high- 
priority field and will enable Ukrainian scientists rightfully 
to enter the world laser community.” 


Russian Duma Recommendations for Increasing 
State S&T Budget 


947400434 Moscow POISK in Russian 
No. 15 (257), 15-21 Apr 94 p 1 


{Unsigned article: “Arguments and Figures”’] 


[Text] In the last number we reported that the Science 
Subcommittee on Education, Culiure and Science of the 
State Duma tabled the draft budget proposed by the 
government with respect to the part relating to appropria- 
tions for science. It was proposed that it be returned to the 
government for a radical reworking. What induced the 
subcommittee (one of whose concerns, incidentally, is the 
revision of the budget for the purpose of reduction of 
government expenditures) to take such a decisive step’? We 
bring to your attention the arguments of the subcommittee 
experts set forth in their conclusions concerning the draft 
law of the Russian Federation entitled “On the Federal 
Budget for 1994” in the section “Fundamental Research 
and Facilitation of Scientific and Technical Progress.” 


“The amount of funding of fundamental and applied 
science provided for in the draft budget is catastrophically 
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inadequate. In comparison with 1991, when the fraction 
allocated for scrence was 1.03% of the GNP, the expendi- 
tures on scientific research in comparable prices have been 
reduced by half. 


[he calculations serving as a basis for the presented budget 
depart from the practices which took shape during the 
_icceding years, solidify and intensify the pernicious ten- 
dencies. make no provision for structural changes and 
principles of budgetary policy have not been laid which 
would facilitate the necessary restructuring of the organi- 
zation of scientific research. 


Ihe proposed draft budget retains the deformed structure 
of expenditures on science which has taken shape during 
recent years when the fraction of sums for the payment of 
labor and social security has added up to more than 81/ 


. The indicated structure completely ignores the sharp. by 
a factor of 30-50. increase tn prices for fuel and electric 
power, the significant rise in prices for transportation and 
communal services, expenditures on scientific equipment, 
materials, reagents and scientific information. Thereby 
this ensures only the maintenance. and extremely inade- 
quate at that. of part of the sctentitic personnel, without 
the possibility of conducting scientific research itself. 


“The sum of proposed expenditures for science in the 
amount of 11.8 trillion rubles, figuring in the composite 
balance. should not lead one astray because *: of this sum 
is an unbudgeted fund for scientific research, develop- 
ment. testing and engineering work, allocations to which 
are not of a mandatory character and therefore under 
economic crisis conditions are unrealistic (in 1993 of the 
predicted !.7 trillion rubles of unbudgeted sums for scien- 
tific research, development, testing and engineering work 
im actuality only 41.6 billion were actually received). Thus, 
in actuality, one should count only on the budgeted com- 
ponent—4.5 billion rubles (0.6% of the GNP). 


The presented draft budget strengthens the residual prin- 
ciple of funding of the scientific sphere because it 1s funded 
from the development budget. whose formation, 1n accor- 
dance with the law “On the Budget System of the Russian 
Federation.” can be carried out only in the absence of a 
budget deficit. but such a deficit 1s embodied in the 
presented draft. Thus, science has virtually no guarantees 
of funding. 


In the opinion of the subcommittee, the expenditures for 
civilian © ience included directly in the federal budget for 
1994 in Article 15, Section 4, should not be 4.5 trillion 
rubles. but not less than 7.7 trillion rubles (1% of the GNP 
and 4.2% of all the budgeted expenditures, which ts half 
less the fraction of the GNP allocated for science in the 
well-developed countries and 1s acceptable only if there are 
substantial tax, tariff and customs privileges), of which not 
less than 2.8 trillion rubles must be directed to material 
expenditures. purchase of scientific publications, ensuring 
a modern level of informational servicing of scientists. as 
well as compensation for the expenditures on energy for 
the maintenance of scientific institutions and covering the 
expenditures on energy by scientific projects having high 
energy requirements. Thus, the minimum expenditures on 
scrence require the additional allocation of 3.2 trillion 
rubles 
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Even these sums will make it possible to cover the needs of 
only a part of the scientific research and therefore at the 
same time it 1s necessary to make provision for an increase 
in the direct funding of projects and programs, specifically 
directed support of scientific schools and groups, as well as 
individual researchers. The fraction of the budgeted sums 
(including the monies subject to distmbution through 
funds, ensuring the implementation of a selective scientific 
and technical policy, must be not less than 45% of the total 
expenditures on science. 


In this case it will become possible to direct to the funding 
of fundamental science, which 1s a national cultural trea- 
sure and which which will provide the premises for eco- 
nomic rebirth of the countr,, about 2.5 trillion rubles 
(0.35% of the GNP, which corresponds to the structure of 
expenditures for these purposes in the well-developed 
countries). It must be emphasized that the funding of 
fundamental science throughout the world 1s virtually 
completely assumed by the state.” 


The conclusion that there 1s a need for allocating addi- 
tional suins was supported by the participants at a confer- 
ence of the subcommittee which was attended by represen- 
tatives of the Russian Academy of Sciences, Russian 
Academy of Agricultural Sciences, Russian Academy of 
Education, Russian Academy of the Arts. Russian 
Academy of Architecture and Construction Sciences, Rus- 
sian Engineering Academy, Academy of Technological 
Sciences, Academy of Natural Sciences, Moscow State 
University, Council of Rectors of Moscow Colleges and 
Universities, State Archives, State Committee for Higher 
and Intermediate Education and Russian Ministry of 
Science and Technical Policy. 


State Duma Committee Chairman on Problems 
With Research Funding 


947A0043B Moscow PRAVDA in Russian 15 Apr 94 p 2 


[Interview of V. Shevelukha, academician, Russian 
Academy of Agricultural Sciences, by Viktor Trushkov, 
PRAVDA correspondent, “Science Suffers From Starva- 
tion’, the first paragraph is an introduction, the last 
paragraph 1s a postscript] 


[Text] V. Shevelukha, academician, Russian Academy of 
Agricultural Sciences, deputy chairman of the Committee 
on Education, Culture and Science of the Russian 
Federation Duma, answers questions from a PRAVDA 
correspondent, Viktor Trushkov. 


Trushkov: Viktor Stepanovich, permit me to congratulate 
you: insofar as I recall, for the first time in the history of 
Russian legislative authority the parliament has included 
in its agenda a special law on science. 


Shevelukha: Not simply on science, but also on the critical 
situation in science. It 1s true that such an approach did not 
sit well with some deputies. 


Until now there have been no programs for the reorgant- 
zation of scientific research in our country. Accordingly, 
the Committee on Education, Culture and Science of the 
State Duma decided to draw the attention of the Duma, 
government leaders, ministries and departments to this 
vitally important problem. 
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In world and former national practice 60-67% of all the 
appropriations for science were spent on fundamental 
research, 25-30% went to applied research and 8-10% went 
to technical and other development work. Such an infra- 
structure of expenditures on science has been t!.e case for 
many years in the United States and other well-developed 
countries. So it also was both in the USSR and in Russia 
up to 1990 inclusive. Now everything 1s different. First 
slowly, and then at an accelerated rate, the government of 
Russia began to reduce the amounts of budgeted funding 
for science and by late 1993 had reduced it to 0.7% of the 
GNP. The financial bind in science first of all affected 
salaries of scientists. In late 1993 they received from 30 to 
70 thousand rubles per month, which 1s two or three times 
less than the average wage of all categories of workers in 
the country. The payment of even this miserly wage 1s 
constantly in arrears at many institutes and institutions of 
higher and intermediate education. 


Trushkov: Is it not fundamental science which has suffered 
most severely? There is no real market for its product. 


Shevelukha: To be sure. Here development work cannot be 
turned immediately into a product which would make it 
possible to obtain additional sums for the funding of 
science. As a result, there has been a rapid curtailment of 
research in the fields of mathematics. physics. electronics, 
information science, theoretical biology and the most 
important branches of the humanities. Highly qualified 
scientists are leaving the laboratories and institutes for 
other spheres of activity and are going abroad. 


Becoming convinced of the growing catastrophe, the Min- 
istry of Science and Technical Policy has attempted to 
bring about additional injections of funds. A fund for 
fundamental research was established. But its resources are 
negligible: 3% of all expenditures on science. It was clear 
that this was not enough. Then the government decided to 
“rescue” science in another way: designate science centers 
for the most important priorities in fundamental and 
applied sciences, based on already existing institutes. But 
this also will scarcely do the job. 


First of all, where is the guarantee that a proper choice wil! 
be made of the future priorities in the field of fundamental 
research? The entire history of world science gives evi- 
dence that such priorities arise in the course of the internal 
logic of development of science itself, not on the basis of 
the prevision of government officials. And second. the 
organization of so-called science centers in accordance 
with the “latest” concepts of the Ministry of Science and 
Technical Policy will inevitably result in the elimination of 
the solid front of fundamental research making up the 
optimum infrastructure of science, and also to the shifting 
of the greater part of expenditures from the sphere of the 
fundamental sciences into the field of technological devel- 
opment work. 


Trushkov: Recently foreign sponsors have appeared in 
Russian science. Their assistance 1s widely heralded. And 
what is the effect? 


Shevelukha: In actual practice this assistance for the time 
being for the most part has a propagandistic character and 
is being made available in inadequate, symbolic amounts. 
But it is accompanied, as a rule. by the collection of highly 
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ipal research direc- 
and atiain- 


Important information on the prin 
tions, on scientific prionties, on the structure 
ments of Russian science 


Judge for vourself; Russian scientists each -eceirve $500 in 
one small grant (donative sum tor a high-priority. pur- 
poseful project) from the International Soros Fund. Three 
years in a row the World Bank has promised to render 
assistance to Russian agrarian scrence. Many private pro- 
posals arrive from abroad for our scientists osking that 
they carry out special-order priority tasks in Kussian or 
foreign laboratories, with their results being sent abroad 
But, indeed, it 1s well known that almost all those who are 
rendering assistance to Russian science are pursuing the 
objective of adapting and using the powerful scientific and 
technical potential of Russia in the interests of their own 
countries. “echelon of science’ —in technological 
research? 


Shevelukha: There also the conditions are pitiful. | will cite 
an example from a sphere close to me. Due to the reduc- 
tion in State support there 1s a sharp decline in research not 
only in theoretical biology. but also in bioengineering. 
Laboratories are closing and specialists are departing for 
abroad. 


But it 1s precisely by modern bioengineering methods that 
in the next few vears throughout the entire world there will 
be a qualitative improvement in plants. animals and 
microorganisms used in medicine. agriculture and in the 
processing and food industry. 


Unfortunately, none of this 1s being taken into account by 
the leaders of the country. Meanwhile. in the United 
States, in the European countries. in Japan, and during 
recent years also in China, India. Vietnam and in many 
countries of Africa and Latin America national bioengi- 
neering programs are being developed ind applied. But we 
made the first breakthrough. 


Trushkov: The picture which you have drawn is a joyless 
one. The experience of Soviet science, if it is not being 
slighted, 1s being cast aside. But there is still world expe- 
rience. Two different approaches to the choice of a state 
scientific and technical policy are known. First, the 
“American” variant, in which there 1s assurance of a broad 
front of fundamental research carried out by budgeted and 
other financial sources in the United States. The research 
results are used both for national needs and for the world 
market. Second, the “Japanese” variant. in which most of 
the new technologies are based on the purchase of patents 
from abroad and on their basis the latest national industry 
is organized. The high competitiveness tn production 
makes up for the cost of acquiring patents and makes it 
possible to create their own scientific potential. Which of 
these routes 1s more acceptable for Russia” 


Shevelukha: Neither one of them 1s suitable in its pure 
form. We need our own way in the development of science 
and industrial technologies. And. in particular, under the 
present-day conditions. It essentially involves our own 
research 1n priority fields. This 1s much cheaper than the 
purchase of patents. Only in this case 1s it possible to 
ensure a gradual reduction in the volumes of importation 
of the latest technologies and the creation of our own 
competitive production of products with a high scientific 
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Input for our country and for sale on the world market 
Precisely for this reason it 15 entirely inadmissible that 
there be a sharp reduction tn space programs because there 
IS aN Ongoing precipitous narrowing of the possibilities for 
producing the latest technologies in almost all economic 
branches. 


Trushkov: But not being concerned about the future, may 
political favorites not put the focus on applied research? 


Shevelukha: The reduction of budgeted funding has under- 
mined the basis for the successful development of many 
priority aspects of applied research. As an example, I will 
once again cite a sphere which 1s close to me. The impor- 
tance of plant selection and animal breeding 1s obvious to 
vil: it exerts an enormous influence on the solution of acute 
agrarian and economic problems in the country as a whole. 
Precisely in these fields of applied science in the not 
distant past Russian scientists attained outstanding results 
which received world recognition. The genofund of van- 
eties and hybrids of plants. animals and birds which they 
tormed served as a basis for major achievements in plant 
selection and animal brecding in many countries. If today 
the good results of selection still persist in Russia it 1s due 
only to the enthusiasm of scientists of the older and middle 
generations. Despite the wretched wages. the lack of atten- 
tion to it on the part of the state, they continue to manifest 
scientific zeal. During 1993 345 new varieties and hybrids 
of agricultural plants were developed and 182 were region- 
alized. More than 4000 varieties and hybrids have been 
developed and regionalized in Russia. This represents 
enormous nationa! wealth. But the enthusiasm of selection 
specialists will soon dry up and the agrarian sector of the 
economy will have to rely on the old store of varieties and 
breeds. However. even that paultry economic support to 
selection science which was provided for by the Law on 
Selection Attainments, adopted in 1993 and signed by V. 
N. Yeltsin. unfortunately 1s not being delivered. The 
Finance Ministry and the Economics Ministry still refuse 
to carry Out the economic measures for supporting selec- 
tion work provided for in the law. Meanwhile the level of 
budgeted funding for selection work in the country 1s 
already less than 30% of the needs. 


Trushkov: But is it possible that applied science will begin 
to flourish with a changeover to a market economy? 
Possibly the scientists in this sphere, whose “democrats” 
are accused of inability to master market mechanisms, are 
responsible. 


Shevelukha: To be sure. under conditions of entry into the 
market scientists working in the applied science sphere 
must learn to advertise and market their scientific prod- 
ucts. And this also applies to research of a technological 
nature in all scientific fields. 


But try to visualize a situation in which a talented scientist 
is forced to use more than half his time allocated for 
scientific research in seeking a buyer and sale of his 
product. This 1s a squandering of the national wealth. A 
scientist should be engaged in research work. Now many 
branch scientific research institutes are seeking different 
self- funding methods. The institutes and experimental 
stations of the Russian Academy of Agricultural Sciences, 
for example, cover almost of the expenditures in their 
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activity by the sale of seeds, breeding cattle and vaccines 
by contracting for the introduction of scientific advances 
and by other kinds of commercial activity. But in this case 
scientists are burdened by work which is not really ther 
own and there 1s a decrease in the efficiency of scientific 
research. 


Conclusion No. |—more than half the expenditures on 
applied research must be covered by the state budget. For 
covering the second half of the expenditures it would be 
possible to enlist commercial organizations engaged tn the 
sale of scientific products. But government agencies should 
be concerned about such a dual source of organization and 
funding of science. 


Trushkov: Is there hope that the State Duma will assist in 
the survival of Russian science? 


Shevelukha: | think that it will. The adoption of reasonable 
laws favoring a rebirth rather than the suffocating of 
science 1s the primary intent of the parliament. 


Postscript—T he State Duma has adopted a decree ent.tiied 
“On the Critical Situation in Russian Science 
decree it 18 proposed that the government examine tne 
problem of ensuring the preservation and further develup- 
ment of the scientific potential of the country on the basis 
of priority funding of fundamental and promising practical 
research, establishing a commission for developing mech- 
anisms for the funding of science, working out a program 
of state support for the entry of national scientific and 
development work into the world market. setting up a fund 
for the funding of expenditures on the patenting of scien- 
tific attainments abroad and formulating a program of 
measures for preserving the personnel base of science. 


°F ‘ 
" this 


The Duma spoke out for the granting of tax privileges to 
scientific, planning, design and educational institutions. It 
considers it to be inadmissible that monies for the funding 
of higher education be transferred to subjects of the 
Russian Federation and requires that in 1994 institutions 
of higher and intermediate education be funded from the 
federal budget. 


Russian-European Scientific Cooperation Program 
Described 

947A0048A Moscow USPEKHI FIZICHESKIKH 
NAUK in English No. 2, Feb 94 p 238 


[Text] 


Announcement on INTAS Research Grants for 
1993—509 Projects of Scientific Cooperation With the 
Former Soviet Union Launched 


—At its General Assembly meeting on 21st December 
1993, the INTAS Association (International Association 
for the Promotion of Cooperation with Scientists from 
the Independent States of the Former Soviet Union), set 
up at the initiative of the European Commission, has 
adopted 509 cooperation projects between laboratories 
in West Europe and 1n the Former Soviet Union (FSU). 
The total contribution made by the INTAS Association 
to these projects amounts to 21 million ECU. 
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—With this portfolio of projects, declared Prot. Antonio, 
Commissioner in charge of research at the European 
Commission, the INTAS Association constitutes one of 
the major actors and key elements in scientific cooper- 
ation between Western Europe and the former Soviet 
Union republics”. 


—Each project associates a minimum of two laboratories 
in Western European countries and one in a FSU 
country. In total, 1214 FSU laboratories and 1754 of the 
INTAS member States laboratories are involved in the 
action. 


—Covering a wide spectrum of disciplines in exact and 
natural sciences (physics, astrophysics, mathematics, 
chemistry, life sciences, Earth sciences, environment); 
applied sciences and technologies (engineering sciences, 
aeronautics, space, etc.) and social, economic and 
human sciences, these projects represent frontier 
research and are based on cooperation with mutual 
benefit. Involvement in these joint activities will permit 
research teams of the New Independent States to stay in 
their laboratories and get to continue their work at an 
international level. 


—The funds awarded by INTAS to the FSU laboratories 
are essentially to cover the renumeration of their scien- 
tists; the funds directed to the Western European labo- 
ratories will cover project coordination costs. 


—The 509 projects are the result of a call for submission of 
research proposals launched just after the setting up of 
INTAS and with the deadline of 15 October 1993. The 
large number of proposals received were evaluated by 
the Council of Scientists of the Association, which 
consists of eminent scientists from the European Union 
and the New Independent States. 


—These projects represent a second wave of projects 
launched by INTAS. A first wave of 54 projects were 
launched in June 1993 for a total amount of 4 million 
ECU. 


—New INTAS Association activities are foreseen for 1994 
and should be announced tn the beginning of this year. 


—INTAS Association groups the European Union, its 
twelve Member States, Austria, Finland, Switzerland 
and all of the independent states of the former Soviet 
Union (Armenia, Azerbaidjan, Belarus, Georgia, Kaza- 
khstan, Kyrgyzstan, Moldovia, Russia, Tajikistan, Turk- 
menistan, Ukraine and Uzbekistan). It was officially set 
up on 29 June 1993 by the first meeting of its General 
Assembly. 


Additional Information 


Secretariat of INTAS Association 
8, Square de Meeus 

E-1040 Brussels 

Belgium 
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Akademgorodok Sees Dramatic Increase in Crime 
Rates 


947A0051A Moscow DELOVOY MIR in Russian 
19 Apr 94 p 4 


{Article by Yuriy Tokarenko, DELOVOY MIR: “It ts 
Better to be Clever and Rich... What is the Future of the 
Novosibirsk Akademgorodok: Intellectual Base of Civi- 
lized Entrepreneurship or the ‘Brain Center’ of Cnmina! 
Syndicates?...’’] 


[Text] ...Surely for the first time the poet Andrey Vozne- 
senskiy, spoiled by “sold out” notices, was faced with a 
hard fact: the public might not be coming to hear him. Not 
in this present-day Akademgorodok, the once freedom- 
loving child of the “thaw.” Some have departed for the 
West by permanent contract‘; the capital of our impover- 
ished science has “‘cleansed itself’ of others, those seeking 
the sole possibility for keeping themselves afloat: sell their 
apartment and acquire a modest corner beyond the limits 
of this prestigious region which is more in keeping with 
their salary. The once elite law-abiding Akademgorodok 1s 
today the second in the rate of increase in crime among the 
nine rayons of Novosibirsk with its population of 1.5 
million. 


The prediction, fortunately, did not prove to be justified. 
There were no empty seats in the hall of the House of 
Scientists. But the poet, not closing his eyes the entire night 
prior to his impending appearance, evidently himself 
sensed something, on the eve of his appearance writing in 
the plane: 


Precious is the time when I visited Akademgorodok. After 
the passage of time I fly again in returning to the East. 


Suddenly you are no more? And to what will I arrive—Into 
the academic darkness or into the academic light? 


I am drawn to this little city, I do not understand why. Or 
am I a paradox—free in captivity? 


Alas, there are more than enough paradoxes to go around. 
In a society in many respects ready for changes. caught up 
by the dogmas of a numbed and hypocritical system (it has 
been nicknamed “demgorodok”’), the habitat of intellec- 
tuals, of those in their sixties, today has literally been taken 
over by the criminal world, controlling the “market” in 
accordance with their criminal concepts. 


During the incomplete last year there was a 48.7% increase 
in criminal activity; for heinous crimes, by 73.2%, for gang 
crimes, by 49.4%. The number of newly registered persons 
here has almost twice exceeded the number of displaced 
former residents of Akademgorodok (in other rayons these 
shifts were approximately equal). 


Who are they who have “closed in” on the still not 
departing academicians and corresponding members? 
Data from the information center of the Novosibirsk 
Oblast police department also give an answer to this 
question: persons arriving with a checkered background of 
criminal code violations. Those who earlier already have 
committed crimes have here increased in numbers by an 
amazing 1550%. 
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And with them the very mentality of Akademgorodok also 
is gradually changing. Its world status 1s being degraded to 
a flea market with all the same petty hawkers, conducting 
therr trade in lop-sided competitions with displays of the 
programs of international symposia. The cafe ‘Pod inte- 
gral” [“Under the Integral’]. famed for its ‘suspect’ 
friendly evenings at the time of the “flourishing of stagna- 
tion,’ has disappeared. The restaurants, where once at the 
tables discussions were continued by the leading lights of 
science, coming here from throughout the world, now also 
have other owners, including racketeers and “easy girls.” 
And this was demonstrated by the clientele, mercilessly 
assaulting a recently respected academician who had been 
{as to dine at the “Yermak”... 


SO hol« 


How did it happen that the scientists who both Cambridge 
and Oxford {'niversities have awarded the titles “Man of 
the Year” and “Man of the Century” have been forced to 
vex each new day in the eye. bearing ever-increasing lack 
ol assurance in life under the realities of the market? How 
is it that those who feed world science ideas (according to 
data of Western experts, together with Moscow scientists 
Novosibirsk screntists hold first place with respect to the 

itations to their studies) at times are basically 
support their families? 


Lumber of 


unable to 


4s is well known. Professor Bormental from the novel “A 
Dogs Heart” by Bulgakov. tried to humanize Sharikov. 
But he himself became his victim. Not finding its place in 
the changing coordinates of time and social condittons, the 
capital of Siberian science has granted to each of its 
inhabitants the “freedom” to solve the market problem “in 
their individual way.” To put 1t more simply. to seek ways 
to survive And become a victim not only of the chaos, but 
also of the clearly defined dangerous tendencies. 


Here 1s the prediction of T. Galkina, a specialist of the 
Novosibirsk Russkoye Zarubezhye Humanitarian Center. 


“It would he the height of naivete to assume that the 
‘brains not used by the state have escaped the attention of 
the criminal gangs. The ‘conveyor of ideas,” which could 
create original industnal technologies, will be 1n the ser- 
vice of the criminal world. The external factors responsible 
for the burst of criminal activity (struggle of Western 
companies for the Stherian market, foreign exchange trans- 
actions. geopolitical situation. etc.) and the internal crisis, 
driving enormous masses of people to the brink of poverty, 
proved to be closely intertwined in Siberia. Novosibirsn. 
having a powerful industrial, financial and sci ntific 
potential. is at the center of formation not only of the 
traditional criminal elements of the work force, capital and 
valuable papers, but also, and which 1s most dangerous, 
shadowy intellectual elements. The recruiting of personnel 
for the criminal world will be from academic institutes, 
branch scientific research institutes, colleges and universi- 
ties, dishanded design bureaus of industrial enterprises 
and other subdivisions. 


It 1s most probable that in the very near future the state 
and power structures will run up against a very clearly 


expressed intellectualization of criminality in Siberia: that 
is the conclusion of sociologists This links up with the 
warning of workers in public health agencies: Novosibirsk 
is in danger of becoming the center of drug traffic in the 
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Asian-Pacific Ocean region. It is assumed that the heroin 
‘picked up’ here 1s in actuality the product of an under- 
ground laboratory and the organization of technically 
complex chemical production did not come about without 
drawing upon strong brainpower.” 


“Are both the Siberian Department of the Russian 
Academy of Sciences and the business people of Siberia, 
for whom the portrayed prospects are identically dan- 
gerous, taking heed of these predictions? Alas, the vectors 
of their movements in general are pointed in different 
directions.” 


“Only recently, at the annual meeting of the Siberian 
Department, Russian Academy of Sciences, there was a 
discussion of precisely this subject. Having ascertained 
that state money will suffice only for a modest salary and 
the payment for electricity, some speakers were distressed: 
if only two or three years ago the presidium had decided to 
offer national and foreign companies rooms for offices, 
land for construction... Today Akademgorodok would be a 
Siberian business center, attractive for investments, 
including for the development of the social infrastructure 
Such an idea was advanced 1n his time by V. Parmon, 
corresponding member, Russian Academy of Sciences. If 
only things had been speeded up a little and the AO 
Sibirskaya Yarmarka [Siberian Fair] had been established 
an exhibition center would have been opened for the 
display of new technologies and products with a high 
scientific content... And this possibility went out the 
window. However, the “Fair” has today become the third 
in Russia (after Moscow and St. Petersburg) internationa! 
trade center... 


Now only 3 of 15 have remained tn our laboratory. The 
laboratory head urged them on and on: you, he says. are 
the true knights of science. Together. he says. we will ‘hold 
the fort,” not giving in to the market bait. But today I was 
shaken when I saw him. a doctor of sciences. a professor, 
sitting in the subway on sacks and selling sugar! Now | 
myself will probably think that over. Evidently there is no 
other way out.” 


This monologue of a specialist of an academic institute. 
receiving, incidentally. a grant from the Soros Fund, 1s 
extremely characteristic. But there are examples boding 
still more weighty ill consequences, both to the priorities of 
science and to the economy of the country. Reference 1s to 
an “intellectual racket.” when specialists, breaking free 
from real science, establish their own work associations, 
then using for their own advantage the developmert work 
which is the intellectual property of entire scientific teams 
These are the fruits of all this same indecisiveness, when 
the fear of losing “pride” in the end results in its loss at the 
greatest cost... 


Hoping to the last hour that the state would not allow 
science to wind up in a recumbent position, Academy 
structures did not seek out possibilities for befittingly 
adapting to the market. By no means under the slogan 
“Everything is for sale!” But from a position of partner- 
ship, cooperation which could prove advantageous both to 
science itself and to business. Now, judging from the 
funding, which is contracting, like shagreen leather, the 
academicians understood: the state does not need science. 
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Without question, Academician V. Koptyug, chairman of 
Presidium, Sibenan Department, Russian Academy of 
rect in saying: “Sometime society will 
understand that without scrence and education there can 
be no norma! state.” But it 1s indeed not precluded that 
awareness Will arrive only when the Akademgorodok 
ains im ruins... Posstbly it may be realized a little 
sooner that it already today 1s capable of serving entrepre- 
neurship” Indeed. this will help in saving both personnel 


Nciences. was cor 


ind potential and traditions 
But here 1s what is the most important. Siberian science 1s 
not onl, real “food” for entrepreneurship. capable. with 


idvantage for the country and people. of developing and 
introducing sometimes priority development work and 
projects. The potential of the Akademgorodok institutes 
iid provide a conceptual ideology of a civilized market, 
a prediction of its de velopment (including 1n the highly 
important sphere of use of environmental resources), and 
set he narks for legislative initiative. Optimum 
approaches to solution of various problems with allowance 
ide and other infrastructure of the region could be 
Supgeested 
And how much can be learned from the history of entre- 
preneurship in Stbera!’ Indeed. much of that which at 
t ij husinessmen of - first generation into a blind 


alies had already been “invented” by the owners of met- 
allurgical plants and lan low ners. grain traders and mer- 
hant dynasties of the past centuries... 


But t larket Structures for the time being do not exhibit 
any special push toward such an alliance. However. credit 
must be given: the “Siberian Merchants Meeting,” the 
Siberian Fair.” and the Interregional Association of 


nirepreneurs were not sparing in their organizational 
(p 's for the scientific conference “Siberian Entre- 
preneurshi.): Past. Present. Future.” The preparations for 

hy scientists of the History Institute, Siberian 


it were mace 0 

Dep nt. Russi Academy of Sciences. But the 
leading husine S' gu es were not in the half-empty hall. 
The scientists lightened themselves.” This fact, alas, 1s 
not the only one. And they, unfortunately, add to the 


pessimism of the citizens of Akademgorodok as to the very 
possibility of bringing science and business closer together. 


Others with bitterness cite the example of Irkutsk, where 
screntists recent! th the support of the RF Ministry of 
Science and Technical Policy. established Siberia’s first 
Market and Entrepreneurship Institute. It would seem that 
this scientific subdivision was assigned benevolent tasks: 
search for and validation of acceptable procedures for the 
transitional period, study of problems in the regional 


goods market. collaboration in the development of 
regional trade balances and research on the prospects for 
social development of Siberia. And here’s what's sur- 
prising the local entrepreneurs not only were not inter- 


ested in contacts with the specialists, but are actively trying 
to dislodge the institute from the building legally belonging 
to it 


The tollowing was heard at the already mentioned annual 
reeting of the Srtberian Department, Russian Academy of 
Sciences: the only thing which can now save Akademgor- 


odok is income from the development of new technologies 
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by orders from national! and foreign firms. Such orders 
from the oil- and gold-producing branches and the fuel- 
energy complex also may enable us to do this. With respect 
to “foreign exchange” contracts, some scientists fear ihat 
they may become a scientific appendage of the well- 
developed countries, may become cheap “brains” for 
them. 


It was really necessary to be clever in order tc 
what price to become rich... 


cnoose al 


Chernobyl Controversy Arises Over RAS Election 
9474A0051B Moscow IZVESTIYA in Russiar 
28 Apr 94 p § 


[Article by Kim Smirnov, IZVESTIYA correspondent 
“How Yu. A. Izrael Was Elected an Academician’. the 
first paragraph 1s an introduction] 


[Text] At the last Genera! Meeting of the Russian Academ: 
of Sciences, by 230 votes ‘yea.’ 88 votes “nay.” with 14 
ballot papers deemed to be invalid. Yuriy Antoniyevich 
Izrael was elected a Russian academician. The election did 
not go off smoothly. The stumbling block was the behavior 
of Yu. A. Izrael during the Chernoby! catastrophe. He! 
headed the USSR State Committee for Hydrometeoro!ogs 
and Environmental Monitoring (Goskomgidromet. 
Gidromet]. Here are several fragments of the stenographic 
record of the discussion (the shorthand record 1s incorrect 
but the essence of the accusations and the counterargu- 
ments 1s conveyed rather precisely). | know not about the 
number of new writings by Izrael, nor about his expedi- 
tions: I can look that up for myself. I would like to know 
the number of victims, the number of unfortunate there 
were due to the Chernobyl catastrophe. and afier that, how 
Izrael concealed the true character of the radiation and the 
first days when no one visualized what this involved. 
Approximately how many of these victims were there 
surely, at least what was the order of magnitude, the scale 
of the criminality?“ 


Academician S. T. Belyayev: “The basis for taking the 
necessary measures after the Chernobyl acciden should 
have been the numerous data on radiation conditi 15 from 
different departments. Those data from the Gosko- 
mgidromet warrant the highest evaluation. The reliability 
and trustworthiness of the information collected by it were 
later checked by various international organizations and 
intercalibrations were carried out. The yearlong work of 
the enormous body of specialists of the internationa! 
project of the International Atomic Energy Agency. which 
did not find any serious flaws in the data presented by 
Gidromet, is known to everyone. 


Now about the role of Yuriy Antoniyevich himself. He 
relied only on scientifically dependable information, not 
giving in to any pressure on the part of the administrative 
and political agencies, which initially was especially 
strong. 


With respect to the information which was suppressed. 
that 1s, what was not published in the newspapers. that 1s 
not Izrael’s fault. That he insistently required the dissem- 
ination of all information to the local agencies which were 
responsible for all measures carmed out on the spot. | 
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myself was a witness to that. You know that the Chernobyl 
problem was closely intertwined in all political problems 
and ambitions. a situation which also is continuing to 
this time 


Here it was necessary display firmness and persistence 
based on scientific information and not yield to pressure 
from any other groups which were whipped up into a 
frenzy. And from what were there more victims later on: 
from the mass stress to which an enormous number of 
people was subjected. or from the specific radiation situa- 
tion which actually prevailed? 


“IT think that I can speak of this because I observed Yuriy 
Antoniyevich during the course of all these events. And 
after 1986 I was first a deputy of Anatoliy Petrovich 
{Academician A. P. Aleksandrov—editor’s explanation], 
who headed the Interdepartmenta!l Coordination Council 
of the Academy of Sciences, responsible for all the scien- 
tific problems related to Chernobyl. An enormous number 
of nonprofessional organizations were involved in all 
kinds of measurements. And in each case it was necessary 
to analyze the methodological errors. All this work also was 
organized by Gidromet: there was a scientific council 
which examined all the measurements. all the data which 
were collected by all organizations whatsoever. And such 
data were never released until the reasons for discrepancies 
were Clarified. 


That's al] that I want to say: the merits of Yurty 
Antoniyevich as an administrator, as a scientist at the time 
of the Chernobyl! accident. were manifested very clearly, 
as was noted. among others. by many international 
organizations.” 


Academician V. L. Maslov: “I asked a specific question: 
what were the numbers, what was the scale? With respect 
to whether Izrael was involved in the misinformation. | 
did not ask that question. I know the answer to it. I also 
was engaged tn the liquidation of the Chernobyl accident. 


But I think that everyone saw Izrae! on television when he 
gave the people incorrect radiation information. That the 
Csidromet did a good job. I know very well, I also know 
that it gave correct information. I say only that the people 
were given (and evervone knows this) incorrect informa- 
tion. I saw a videofilm, | saw how the children ran and 
looked at the fire there. in Chernobyl. I saw a pregnant 
woman who pushed a small child in a wheelbarrow, rather 
than in a carnage. But what was of importance to me was: 
what was the scale?” 


Next several of our respected academicians spoke out in 
defense of Yu. A. Izrael. There was mention of the first 
press conference on Chernobyl on 5 May 1986 where 
Shcherbina. citing Izrael, gave low figures on radioactivity. 
These were precise data, but applying to regions in a 30- 
km radius from the accident site. However, Shcherbina 
was Silent that the Goskomgidromet also gave precise 
nuclear power plant figures for Pripyat. 


In the opinion of the academicians, I7rae! could not then 
publicly refute the accusations that he concealed informa- 
tion because until May 1989 all precise data on Chernobyl 
were kept under the strictest secrecy. But at the first 
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opportunity he published his charts, prepared in 1986- 
1987. The verification commission of the International 
Atomic Energy Agency confirmed his data. One of the 
international scientific centers awarded Izrael a gold 
medal! with the inscription: “For Chernobyl]. Then he was 
awarded prizes by the UN and the International Meteoro- 
logical Organization. 


Conclusion: the guilt of the designers, the guilt of the 
government, three years concealing the true data about 
Chernobyl, cannot be shifted to Yu. A. Izrael, who from 
the very first day gave precise data on the scale of the 
catastrophe. 


From the hall: “A question, please, for Yuriy Antoniyevich 
relative to the discussion which arose. I fully trust those 
data which were presented here. But I have a question: why 
then did Yury Antoniyevich, at that time knowing that 
falsified data were being given in contradiction to the 
information which he gave, not resign from his position?” 


Yu. A. Izrael: “No one forced me to present any incorrect 
data or to falsify them. As proof I can say that Mikhail 
Sergeyevich (M. S. Gorbachev—editor’s explanation) and 
Gromyko at a Politburo session asked me questions like: 
what is a ‘curie, what is a ‘roentgen per hour’? Do you 
think that people with such a scientific background can 
force any particular figures to be given? Such people 
cannot give such and such a figure, you understand? 


All the solid information was given to the leadership— 
higher and local. Unfortunately. really. the matter of 
publication widely in the newspapers could not be solved 
by me, but we supplied objective information. I flew 
directly through the Belarus and Ukrainian countryside 
and in those regions which had been subjected to the 
greatest pollution I personally explained to the people why 
they had to leave their native villages. Many of them did 
not want to depart, they even shot back, can you imagine 
that? 


I did not receive and we did not receive even a single 
professional negative comment with respect to our data. 


With respect to the question which was posed last, I must 
once again assert that my task was to pass on al! the data, 
insofar as they were objective, to those people who had 
need for them. These were the people who suffered from 
the pollution and those who made decisions. 


We do not have such a book, but in France a book has now 
been published under the name “The Chernoby! Incident: 
A War of Rumors.” On this question there are so many 
different, generally inadequately checked rumors which 
sometimes result in a complete distortion of the physical 
truth 


I emphasize once again that | am answering and am ready 
to answer to any commission for the correctness of the 
cited data, for the fact that our team and I personally did 
everything for this information to reach the people. And I 
give my word of honor to all present that my conscience 1s 
clear.” 


It is the business of scientists to argue about the accuracy 
of scientific data. It is the business of politicians and 
philosophers to argue about the degree of guilt of an 
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individual under conditions of absolute state authority. 
However, there are questions which go beyond these 
limits. Chernobyl! remains painful and troublesome in the 
conscience of each of us, all the people and the country. 
And therefore it 1s too early to consider the doubts 
expressed at the general meeting to be the last word. 


In actuality, what can a specialist do who knows the truth 
under conditions of total censorship? But today. when the 
letter of P. L. Kapitsa has been made public. both in 
defense of the arrested L. D. Landau and against the 
suffocation of Baykal and against other antihuman deeds 
of the supreme authority, the question about resigning 
does not seem rhetorical. Who 1s a scientist—he 1s only a 
supplier of new knowledge or data or a person whose 
conscience cannot be at peace with respect to what will 
become of this knowledge. especially if it affects everyone, 
whether it will be made available to the public or will be 
turned into a state secret? 


We had two principal secrets—miulitary and ecological. 
And Yuriy Antoniyevich, having available the totality of 
the precise ecological truth. faced with the impossibility of 
passing it on to the people. did not protest and did not 
resign. He beautifully went along with the government in 
covering up this truth. Moreover. he took upon himself the 
role of an ecological czar. Without the permission of his 
department the press was given access to not a single 
document relative to the alarming state of our environ- 
ment, facts and figures were mercilessly stricken out so as 
“not to sow panic among the population.” 


It 1s true that in speaking and writing about Chernobyl tt 1s 
necessary to separate clearly the scientific facts from the 
phantasmagoria of rumors and wild tales. But indeed the 
primary source of the wild tales themselves was precisely 
the concealment of the truth. One of the arguments was: 1f 
the truth was told the number of victtms—trom panic— 
would be still greater. How clever. In any case until] now 
there has been no direct and honest answer to the question 
posed by V. P. Maslov: what 1s the price of concealing the 
truth when reference 1s to what 1s most important: the life 
and health of man? 


Science Ministry Creates Fund to Snpport Small 
Businesses 


947400524 DELOVOY MIR in Russian 21 Apr 94 p 4 


[Article by Yuriy Chirkov, DELOVOY MIR correspon- 
dent: “Financial Indulgences for Scientific-Technical 
Business "| 


[Text] In Moscow, a resolution of the government of the 
Russian Federation—in this case the initiator was the 
Ministry of Science and Technical Policy—has established 
a fund for facilitating the development of smal! forms of 
enterprises in the scientific-technical sphere. Its task is 
making financial support available to small business, facil- 
itating the development of the innovative infrastructure: 
small companies with an emphasis on science—incubators 
of business, venture enterprises. engineering centers, 
industrial parks, TOO, companies introducing new scien- 
tific products and scientific production companies. Assis- 
tance will be received by those having patents. licenses and 
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know-how. those who want to become producers of 
various specific types of goods production. 


The fund 1s concerned with seeking people capable of 
putting competitive products into production. It 1s not 
enough, let’s assume. to propose an apt design for a new 
type of ball point pen, it also 1s important to become a real 
owner of a business. a full-fledged businessman. 


The fund is a noncommercial, nonprofit organization, but 
by no means 1s philanthropic. The inventors of perpetual 
motion machines must cough up payment for a prelimi- 
nary expert evaluation—O.1% of the declared estimated 
cost of the project. The applicants for financial support 
undergo a rigorous three-step examination: finalize prep- 
aration of the application (presentation of a detailed 
business plan), undergo an expert evaluation and win out 
over competitors in a final competition. 


For the time being the fund ts small: 0.5% of the state 
appropriations for science, which 1s approximately 20 
billion rubles. If an average of 100-200 million rubles is 
allocated to one scientific-technical project per year. in this 
case financial assistance can be received by only 100-200 
competitors—winner of grants. Really not many. because. 
according to some estimates, in order to implement all the 
scientific and technical ideas accumulating in Russia it 
would be necessary to spend several tnillion rubles! 


It 1s intended that the modesty of the fund budget be 
compensated for in different ways. First of ail. the work 1s 
to be conducted in close collaboration with banking cap- 
ital. Now the conditions for getting money at the bank are 
severe: 250-280% interest is charged for a loan and the 
money 1s usually given not for a year. but only for three 
months. Inflation! Under such conditions for a goods 
producer, especially one arriving from science, the chance 
of surviving—returning the money and getting a profit— 
becomes virtually equal to zero. 


In order to break free from these shackling conditions the 
fund proposes the following. Let’s assume that 150 million 
rubles are necessary for a business. 50 million are provided 
by the bank at 300% interest and 100 million are provided 
by the bank without interest. Thus. after a year a company 
highly oriented on science should return a total of 200 
million rubles to the bank. As we see, the conditions for the 
loan are extremely advantageous. The newly established 
company so- to-speak receives a monetary forgiveness of 
sins—an unusual financial indulgence. 


Well, and what are the reciprocal advantages from the 
fund-bank alliance? There are several of them. The most 
important thing for the bank 1s that it receives more than 
its interest. For the bank, now after the careful preliminary 
expert evaluations made by the fund, there 1s a consider- 
able decrease in the probability of subsidizing a future 
bankruptcy. The fund also comes out ahead. First of all, it 
schools yesterday's researchers. for the first time setting 
out on the slippery uneven path of business, to the market. 
to its severe laws. Second, the fund can employ well- 
organized banking mechanisms for recovering sums from 
organizations which either do not live up to the stipulated 
conditions or are not playing an entirely honest game. for 
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example. are taking the money for scientific purposes and 
diverting it for other purposes, trading in consumer's 
goods 


The fund has a mutually advantageous link other than with 
banks. Such an organization (Ivan Bortnik. doctor of 
technical academician of the Russian Engi- 
neering Academy. became its general director) is striving 
to establish a partnership also with the leaders of regions of 
the Russian Federation. We saw that the fund does not 
have that much money. It certainly does not suffice for the 
whole of Russia. But it 1s necessary to support ail the far 
reaches of our vast country. The regions must create a 
system of advantageous conditions. a favorable climate 
for innovative activity by their citizens—future goods 
producers (knock off taxes, not take payment for power 
etc.). And at the same time define the range of goods and 


sciences 
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items for which they have an extreme need. The task of the 
fund. moreover. 18 to assist in establishing companies 
capable of rapid satisfying regional markets with all their 
needs 


Meanwhile. the fund already has received several hundred 
interesting applications. The personnel of the fund (they 
are few in number. only several tens of specialists plus an 
Observing Council. consisting of seven persons, represen- 
tatives of the principal ministries and the Russian 
Academy of Sciences). appointed by the government, are 
acting efficiently and decisively. The funding of compa- 
nies. winners of competitive awards, will not be opened 
vear, but quarterly. And the first funding will begin 


Contact telephone 926- ° /-5 
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Principles and Theory of Circulating Liquid 
Chromatography With Two Cycles 

947M0060B Moscow IZVESTIYA AKADEMII] NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 26 Oct 92) pp 1535-1538 


[Article by V. P. Chiznkov and N. E. Varivonchik, Organic 
Chemistry Institute imeni N. D. Zelinskiy, Mowcow,; 
UDC543.544] 


[Abstract] Circulating chromatography is a variant of 
chromatography where the mixture of substances is repeat- 
edly passed through a single column or system of columns. 
Preparative circulating liquid chromatography, widely 
used abroad, employs the closed loop principle and 1s used 
for separation of substances in quantities ranging from 
milligrams to several grams of ultra-pure compounds. 
While multiple recycling of components through a column 
may separate portions of a mixture, such factors as the 
dead volume of the circulating pump, the duct work, 
dosimeters, and connecting joints become major sources of 
contamination and undesired erosion of the chromato- 
graphic band. Circulating two cycle chromatography has 
been proposed as an alternative to the closed loop prin- 
ciple of chromatography. The two cycle scheme requires 
no special pumps or other elements. The theory of fine 
separation of binary mixtures is expanded to include the 
possibility of programming the length of the sorbent layer 
and using step-wise chromatography. Theoretical analysis 
and calculations indicate that two cycle circulating systems 
with two columns filled with sorbent particles 10-35 
microns in diameter provide high resolution separation 
with low pressure drop between the columns. Figures 3; 
references 15: 8 Russian, 7 Western. 


Study of Mechanism of Membrane Extraction of 
Cobalt (II) From HCI Solutions Using Solutions 
of Tri-n-octylamine in Decane by IR-Fourier 
Spectroscopy 

947M0060C Moscow IZVESTIYA AKADEMII NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 15 Oct 92) pp 1539-1544 


[Article by L. M. Lebedeva, L. M. Kardivarenko, and N. A. 
Plate, Petrochemical Synthesis Institute imeni A. V. 
Topchiev, Moscow; Geochemistry and Analytical Chem- 
istry Institute imeni V. I. Vernadskiy, Moscow; 
UDC543.2- 541.127.333] 


[Abstract] Quasi-liquid membranes may be used in place 
of liquid extraction to concentrate and separate metals. 
One of the shortcomings of membrane extraction is the 
low reproducibility of quasi-liquid membranes. This may 
be overcome by increasing the contact surface of the 
phases by multiple emulsification or by using a different 
type of module. However, there are other ways. When 
metals are passed through an extraction quasi-liquid mem- 
brane, maxima are frequently observed on curves repre- 
senting stream size as a function of the concentration of 
carrier-extractant. These maxima represent the presence of 
parallel processes accompanying metal-carrier interaction. 
Basically, these are solution processes having an effect on 
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the system viscosity when the coefficient of distribution of 
the metal in the aqueous and organic phases becomes a 
function of both the carrier and the concentration of the 
solvent. However, it is entirely possible that a change in 
the mechanism of the metal transfer takes place within 
these maxima. In the present work IR- Fourier spectros- 
copy was used to study the extraction of cobalt (II) from a 
hydrochloric acid solution with a tri-n-octylamine in 
decane solution. A marked increase in cobalt (II) transport 
Over a narrow interval of extractant-carrier during mem- 
brane extraction is explained as being due to a change in 
the transport mechanism, hypothetically differing from 
either a diffusion or “relay” type mechanism. Figures 3: 
references 22: 8 Russian, 14 Western. 


Quantum Chemical Study of Allyl and Vinyl 
Compounds of Group V Elements 

947M0060D Moscow IZVESTIYA AKADEMII] NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 5 Nov 92) pp 1551-1554 


[Article by V. M. Promyslov and P. P. Shorygin, Organic 
Chemistry Institute imeni N. D. Zelinskiy, Moscow: 
UDC530.145:32] 


[Abstract] Conjugation in allyl and vinyl compounds of 
heavy elements has been analyzed by quantum chemical 
methods for a rather broad range of hetero-atoms, partic- 
ularly compounds of Groups IV and VII elements. The 
present work focuses on analogous derivatives of Group V 
elements using semi-empirical quantum chemical MNDO 
methods for computations with parameters for nitrogen 
and phosphorus. Long wave electron transition and oscil- 
lator energies were calculated for various allyl- and viny- 
lamine and allyl- and vinylphosphine conformers. The 
electron structures of these molecules were examined in 
detail and both the spectral and conformational manifes- 
tations of n,n- and 6,n-conjugation were analyzed. Several 
hypotheses are advanced on possible manifestations of 
conjugation in allyl compounds of arsenic, antimony, and 
bismuth. Figures 2; references 14: 5 Russian, 9 Western. 


Crown Ester-Containing Styryl Dyes. Report 9. 
Nitropyridinium Salts in Synthesis of 
Chromogenic Crown Esters of Indolenine Series 
947M0060F Moscow IZVESTIYA AKADEMII NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 14 Dec 92, after revision 16 
Jun 93) pp 1625-1632 


[Article by S. P. Gromov, M. V. Fomina, and M. V. 
Alfimov, Chemical Physics Institute imeni N. N. 
Semenov, Moscow; UDC541.1 43} 


[Abstract] Photochemically active poly-functional com- 
pounds, which may be derived from styryl dyes and 
contain the crown ester group, and capable of selective 
complex formation with metal cations, present great 
interest. Such selective chromogenic crown esters may be 
used, for example, in the colorimetric determination of 
cations. Furthermore, the capability of crown. ester- 
containing styryl dyes to change structurally under light 
makes it possible to consider them as elements in photo- 
switching molecular devices. In the present work the 
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synthesis of indole from nitropyridinium salts was 
improved and a method was developed for the synthesis of 
quaternary salts of new indolenine derivatives. The 
resulting indolenine salts condense with formyl! derivatives 
of crown esters to styryl series dyes. Photoisomerization 
and complex formation of the crown ester-containing dyes 
with salts of alkali and alkaline earth metals was studied. A 
correlauon was found to exist between the magnitude of 
spectral shift of the long wave absorption maximum of the 
dye. and the size and charge density on the metal cation. 
Figures 3. references 18: 10 Russian, 8 Western. 


Volt-Amperometric Determination of Lead and 
Copper in Effluents of Optical Production 


94 7A100574 Moscow ZAVODSKAYA 
LABORATORTIYA in Russian No. 3, 1994 (manuscript 
received 5 Mar 93) Ppp 14-15 


[Article by N. A. Ulakhovich, M. A. Al-Gakhn, L. G. 
Shaydarova, D. G. Khuzyasheva, and G. K. Budnikov, 
Kazan State University; UDC[546.817+546.56]:543.253] 


[Abstract] Oxygen-free glasses containing sulfur, selenium, 
tellurium, and other heavy metals are used widely in the 
optical industry and the effluents resulting from produc- 
tion have been analyzed in efforts to develop effective 
measures for lowering the toxic metal content. Thus the 
present work recommends determination of Cu(II) and Pb 
(Il) in the presence of other heavy elements using the 
volt-amperometric technique employing a crown ester 
(dibenzo-18-crown-6) modified coal-paste electrode. Volt- 
amperograms were recorded on a PU-1| polarograph and a 
PO- 5122 oscillographic polarograph Model 03. Concen- 
tration of Cu(IL) and Pb(II) (as complexes with the crown 
ester) takes place on the surface of the coal paste electrode 
within 1.0 - 1.5 minutes. Copper and lead were determined 
in effluents containing Mn(II, II), Fe(II, HII), Zn, Ag. Th, 
Hg. Ge, Se, and Te with a sensitivity lower level of 9.5 X 
10 ’ (Cu) and 2 X 10° (Pb) mole per liter. Figures 2; 
references 4 (Russian). 


Electro-Deposition of Finely Divided Powders of 
Iron-Nickel Alloy 

947MOOS8B Kiev UKRAINSKILY KHIMICHESKLY 
ZHURNAL in Russian Vol. 59, No. 9, Sep 93 
(manuscript received 8 May 92) pp 961-965 


[Article by Ye. P. Zhelibo, V. A. Bagriy, and S. V. Remez, 
Colloidal Chemistry and Hydrochemisty Institute, Kiev; 
UDCS541.135:621.762.274}] 


{Abstract} Powdered iron-nickel alloys are used in mag- 
netic recording, relay switch technology, as catalysts, and 
as Sintering activators for coarser powders. The traditional 
methods for preparing alloyed ultra-fine (micron and sub- 
micron) powders by reduction of oxalates and decomposi- 
tion of carbonyls are both cumbersome and laborious. In a 
previous work an attempt was made to prepare ultra-fine 
iron-nickel powders by electrolysis in a double layered 
bath. However, the formation conditions and the proper- 
ties of the resulting powders were not well studied. In the 
present work a study was made of the effects of the 
electrolysis conditions on the rate of formation, the yield 
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according to current, the chemical and dispersed Compo- 
sition, the specific surface, and the magnetic properties of 
iron-nickel powders as prepared by electrolysis. Analysis of 
the resulting data demonstrates that by correct selection of 
the electrolysis conditions it is possible to prepare iron 

nickel powders having the required particle size and the 
desired nickel content. Figures 2; references 12: 9 Russian, 
3 Western, 


Effect of Niobium Alcoholates on Processes of 
Anodic Oxidation of In-Sb Semiconductors 
Y47MOOSS8C Kiev UKRAINSKIY AIIUIMICHESKLY 
ZHURNAL in Russian Vol. 59, No. 9, Sep 93 
(manuscript received 8 Jan 92, after revision 26 Jan 93) 
pp 965-967 


[Article by E. S. Morozenko, Yu. B. Badayey, and Ye. A. 
Mazurenko, General and Inorganic Chemistry Institute 
Kiev; UDC541.135.2:669.755:669.875| 


[Abstract] Anodic oxidation is used widely in) micro- 
electronics to make dielectric layers having a metal- 
dielectric-semiconductor structure (MDP). In making an 
MDP based on the intermetallide In-Sb (a p-type semicon- 
ductor), the dielectric layer In,O,-Sb,O,. 1s prepared by 
anodizing In-Sb in the corresponding electrolytes. It 1s well 
known that the structure of the anode oxide coating 15 a 
most important factor which determines its electro- 
physical properties. The properties of the materia!s may be 
altered by doping the oxide coating. Thus doping the 
surface layer of Nb,O, dielectric with indium significantly 
improves the electro-physical properties of the system 
Nb-Nb,O.-MnQ,. In another work it was demonstrated 
that the doping elements may also be added to the com- 
position of the anode oxide coating by including them in 
the anode reaction in the anode form. In the present work 
a study was made of the effects of nrobium alcoholate on 
the process of anode oxidation of the semiconductor In-Sb 
in a glycerate solution of sodium carbonate. It was dem- 
onstrated that there 1s an acceleration in the formation of 
the dielect ic film In,O,-Sb,0, when doped with niobium 
ethylate. Possible causes for this accelerating effect are 
discussed. Figures 2; references 6 (Russian). 


Adsorption of Steel Surface Modifiers in Cathode 
Region of Potentials 

947M00S8D Kiev UKRAINSKIY KHIMICHIESKIY 
ZHURNAL in Russian Vol. 59, No. 9, Sep 93 
(manuscript received 14 Apr 92) pp 968-973 


[Article by G. S. Shapoval, A. A. Korzhenko. and I. Ya. 
Litvin, Bioorganic Chemistry and Petrochemistry Insti- 
tute, Kiev; UDC622.692.47:620.197:541.1 3] 


[Abstract] Cathodic surfactants have many useful proper- 
ties such as the capability to inhibit corrosion, act as 
biocides, and the ability to adsorb onto the surfaces of 
various solid substances. These and other properties drew 
attention to these compounds for possible use to prevent 
corrosion in pipelines. This requires a more detailed study 
of these compounds on steel in the cathodic region of 
potentials. In the present work impedenceometry was used 
to demonstrate that N-alkyl-N-methyl-N.N- 
diethanolamine iodides are adsorbed onto the surface of 
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steel in the cathodic region of potentials, thereby lowering 
the volume of electric double layer at the metal- 
coating-electrolyte interfaces. This in turn has a significant 
effect on the rate of cathodic sloughing off of Uie protective 
polymeric coating and the rate of corrosion of the metal 
being protected. Figures 4, references 13: 7 Russian, 6 
Western. 


Equipment for Treating Pyromellitic Acid 
Dianhydride Production Off Gases 

Y47MOOSSA Kiev EKOTEKHNOLOGII I 
RESURSOSBEREZHENTYE in Russian No. 2, 
Mar-Apr 93 (manuscript received 6 Aug 92) pp 25-30 


{Article by R. Kh. Mukhutdinov and N. A. Samoylov, 
Ufa Petroleum Institute; UDC66.094.37:661.7: 
§47.536.4.002.68- 911.3:66.074.3] 


[Abstract] Pyromellitic acid dianhydride, a basic source 
for the synthesis of heat resistant insulaiuion materials, is 
obtained industrially by vapor phase oxidation of 1,2,4,5- 
tetramethy! benzene (durol). During production, the off 
gases from the oxidation stage are cycloned and vented to 
the atmosphere. These gases contain harmful organic sub- 
stances in both the vapor and dispersed phases. The vapor 
phase consists mainly of durol and its oxidation products, 
while the dispersed phase contains organic dust particles 
(2.1 microns, average size) and consists of pyromellitic 
acid dianhydride (74-80 percent), 4,5- methylphthalic (12- 
14 percent), trimethyl. formyltrimellitic, and 4- 
methylphthalic, acid anhydrides and other substances. The 
dispersed phase 1s a pyrophoric substance which causes 
combustion and explosions in places where the dust accu- 
mulates. One of the least energy consuming methods for 
purging the off gases of organic matter is thermocatalysis. 
In the present work a three- stage scheme for treating the 
off gases is examined. The gases are passed sequentially 
through a blender-separator, a plate catalytic reactor, anda 
fluidized bed reactor (iron-chromium oxide catalyst). 
Design characteristics for the equipment and the results of 
industrial testing are presented. The off gases were 50 to 
100 percent purged of pyromellitic acid dianhydride and 
other pollutants, depending on the operating conditions. 
Figures 3: references 5 (Russian). 


Effluents From Electrolytic Production as 
Secondary Source for Leaching Metals 


Y47MIO0SSB Kiev EKOTEKHNOLOGIH 1 
RESURSOSBEREZHENTYE in Russian No. 2, 
Viar-Apr 93 (manuscript received 5 Dec 92) pp 54-56 


[Article by N. I. Lebed, O. I. Bent, A. A. Yushin, and 
VK. Yatsun, State Committee for Geology, Kiev; 
(119C622.7.012.7] 


{Abstract} The state of the environment in Ukraine has 
been neglected for a long time, although recently there has 
been a notable improvement thanks to the efforts of 
scientific and production organizations. Top priority has 
rightly been assigned to the study of living nature and food 
products, water, and air. However, in the latter case only 
the aftereffects of pollution are being studied and not their 
causes and sources. Therefore. a specialized geological- 
economic study has been undertaken of one of most active 
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environmental polluters, namely the electroplating 
industry. According to data from the Ministry of Environ- 
mental Protection, the annual waste within Ukraine com- 
prises 550-560 million cubic meters, while the total accu- 
mulated volume is estimated to be 20 billion cubic meters 
The greatest contributor 1s the mining industry which uses 
only 12 percent of its output as compared to developed 
countries which use two thirds of the output. The electro- 
plating, chemical, radio technical, and electronic indus- 
tries have significantly lower volumes of industrial waste, 
and therefore are not always counted in the inventory. 
However, it is these very wastes which contain significant 
concentrations of toxic and useful metals. It 1s also impor- 
tant to note that these industries are located throughout 
the entire territory of Ukraine, although the substantiy 

composition of the wastes 1s far from being well studied. In 
one respect this limits the possibility of practical utiliza 
tion of individual valuable components, and in another the 
lack of special sites for storing harmful substances results 
in their being dumped into sewage systems or landfills 
which are harmful to agriculture, surface and subterranean 
waters. Thus the Ukraine State Committee has assigned 
the Ukraine State Committee on Geology and Utilization 
of Minerals to carry out the development of land evalua- 
tion of industrial enterprises producing toxic metal wastes: 
identification, based on preliminary study of substantive 
composition of wastes which contain high concentrations 
of valuable components, especially metals, develop a 
listing of those enterprises which produce wastes deserving 
of laboratory-technical investigation to provide an evalu- 
ation of the possibilities and prospects for extracting 
valuable metals; preparation of a list of enterprises whose 
wastes require storage at special sites. In the present work 
the problems, methods and preliminary results of geolog- 
ical-economic study of electroplating wastes at the 
Cherkaskiy and Lvovskiy Oblasts were examined and the 
economic aspects of extracting metals were evaluated. 
Recommendations are provided for conducting further 
research. 


Certification of Individual Means of Protection 
947M00S3A Moscow STANDARTY LAACHESTVO 
in Russian No. 12, Dec 93 pp 8-1] 


[Article by N. T. Timofeyeva and V. B 
Certification Institute (A-U)] 


Okhivand. 


[Abstract] Individual means of protection (SIZ) play an 
especially important role in safeguarding humans tn situ- 
ations where there 1s a danger of interaction with harmful 
factors during production. Various SIZ have been classi- 
fied according to GOST 12.4.01 1-89 and include 12 classes 
for hearing organs, nose. feet. arms, head. eyes, face. 
respiratory organs, and for falling from heights. At the 
present time, about 1000 SIZ items being are produced 
and used with varying degrees of protection. Effectiveness 
in using these means and devices depends not only on thei 
protective properties, but also on their correct selection by 
taking into account the conditions under which they will 
be used. A decree of the GOSSTANDART established a 
system of certification for individual means of protection 
in 1993 which in turn established system structure and an 
order for conducting SIZ certification: starting on | Apr 
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93—SIZ for head anc respiratory organs; | Jul 93— 
hearing organs, falling from heights and insulating gar- 
ments; | Jul 94—feet, arms, SIZ made from plastics, and 
face. eyes, and skin; | Jan 95 special garments. The 
principles and order of SIZ certification 1s analogous to 
that of the European Community standards. A flow chart 
is provided which represents the structural system of the 
certification process. By the second half of 1993 ten 
certificates were issued on SIZ for respiratory organs and 
nine laboratories (centers) were accredited including the 
ITs [test center] ‘“Sorbotekhn” and “EKOTsENTER” for 
testing filtration devices for respiratory organs (gas masks 
and anti-dust respirators). Figure |. 


Certification of Production of Individual Means of 
Protection 

947MOOS3B Moscow STANDARTY I KACHESTVO 

in Russian No. 12, Dec 93 pp 12-14 


[Article by I. N. Busakhina, Certification Institute (A-U)] 


[Abstract] The organization and methodology of certifica- 
tion of production of individual means of protection (SIZ) 
are basically the same as for any other type of production. 
Monitoring production for the purpose of certification 1s 
carried out in accordance with a working methodology 
worked out by organs for the certification of production as 
applied to specific production of a SIZ. The methodology 
specifies the sequence and extent of checking of finished 
production, technological systems, maintenance and 
repair systems, and systems for control and testing. In the 
production of SIZ there are certain special features per- 
taining to the above first and second points. In checking 
and evaluating finished production special attention is 
devoted to registration, analysis and prophylaxis of defects 
outlined in the classifier which an enterprise presents 
together with other initial data needed for certification. In 
checking and evaluating technological systems, special 
attention is devoted to checking special and especially 
critical technological processes (TP). The main TP being 
checked (operations) on the fabrication of parts and 
assembly units of a production being claimed are stated in 
the methodology and must be stated in the list of critical 
defects outlined in the classifier. The defect classifier and 
list of checked TP (operations) for SIZ for respiratory 
Organs are presented as an example. 


Regulation for Testing Means of Individual 
Protection of Respiratory Organs in Domestic and 
Foreign Standards 

947M0053C Moscow STANDARTY I KACHESTVO 

in Russian No. 12, Dec 93 pp 14-15 


[Article by A. V. Korobeynikova, Technology and 
Organization or Production SRI, St. Petersburg] 


[Abstract] Means for individual protection of respiratory 
organs (SIZOD) are used in those cases where equipment 
design or other factors endanger personal safety. The basic 
requirement of a SIZOD is to provide air to a worker that 
meets sanitary norms. In the case of filtering type SIZODs 
this means an ability to treat incoming air in such a way as 
to bring it to within PDK (maximum allowable concentra- 
tion) levels. An isolating type SIZOD must also provide 
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sufficient oxygen. Thus the procedures and methods for 
evaluating SIZODs involve certain special considerations. 
In domestic standards the evaluation methods are slanted 
toward determining how complete the device is in pre- 
venting harmful substances from entering the respiratory 
organs of a human being and the extent to which the 
SIZOD can maintain this air quality over the period in 
which it is expected to be used. Therefore the following 
basic conditions are regulated: the space velocity of the 
incoming air stream passing through the SIZOD and its 
components; type and concentration of a control substance 
in the air stream; relative humidity of incor iing air; nature 
of the incoming air stream, 1.e. steady or sinusoidal (sim- 
ulating breathing), number of component parts in the 
SIZOD subject to testing: duration of exposure during 
testing, the period of time during which a control sub- 
stance penetrates the component; criteria for evaluating 
penetration, methods for determining them, and their 
levels as specified in the evaluation; accuracy and errors of 
the testing equipment. The regulations are covered in 
GOST 12.4.034-85 SSBT SIZOD. Some regulations of 
foreign countries are also presented. 


Synthesis of (7Z,9Z)-Dodecadienyl Acetate, 
Component of Sex Pheromones of Leaf Roller 
Moths Epinotia and Eucosma, Using Conjugated 
Diynols 

947M0060G Moscow IZVESTIYA AKADEMIT NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 5 May 93) pp 1656-1660 


[Article by Z. G. Chrelashvili, M. V. Mavrovy, B. I. Ugrak, 
A. A. Kutin, and E. P. Serebryakov, Physical and Organic 
Chemistry Institute iment P. G. Melikishvili, Tbilisi; 
Organic Chemistry Institute imeni N. D. Zelinskiy, 
Moscow; UDC632.936.2] 


[Abstract] In several species of Lepidoptera related to 
Lasiocampidae, leaf rollers, and real silk worms, conju- 
gated a, 6-disubstituted dienes with cis- and trans-double 
bond configurations are characteristic sex pheromone 
components. These also include (7Z,9Z)-7,9 dodecadienyl 
acetate (Z,Z-1) pheromone or a component of pheromone 
composition. These compounds are normally prepared by 
the Wittig reaction or by cross-conjugation of vinyl elec- 
trophiles with vinyl nucleophiles in the presence of palla- 
dium complexes. In the present work a study was made of 
two similar routes to the synthesis of the title pheromone 
using organo-cuprate conjugation of Z,Z-diene electro- 
philes, (2Z,4Z)-l-acetoxy-2,4-heptadiene or (3Z,5Z)- 
1-bromo-3,5-octadiene with w-ter-butoxy-|I- 
chloropentanome or -butane, respectively. To prepare the 
electrophiles, optimum conditions were determined for 
the reduction of 2,4-hepta- and 3,5-octadiene-I-ols into 
the corresponding Z.Z-alkadienols with activated zinc ina 
water- alcohol medium which facilitated high geometric 
purity of the products. Both schemes result in 1- 
ter—butoxy-7,9-dodecadiene (mixture of four isomers). 
Acetolysis of the latter results in the pheromone with traces 
of the stereoisomer. References 13: 3 Russian, 10 Western. 
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Effect of Nature of Silicon-Organic Compounds on 
Kinetics of Their Chemosorption on Surface of 
Pyrogenic Silica 

947 MOOSSA Kiev URRAINSKIY KHIMICHESKIY 
ZHURNAL in Russian Vol. 59, No. 9 Sep 93 
(manuscript received 7 May 92) pp 920-926 


[Article by V. I. Bogillo and A. A. Chuyko, Surface 
Chemistry Institute. Kiev; UDC541.124.16:541.128: 
$46,287] 


[Abstract] The chemosorption kinetics of alkylchlorosi- 
lanes, cyclic and linear organosilanes, and trimethylp- 
seudohalides on the surface of pyrogenic silica were 
studied 19 previous works and a formula was developed 
which adequately describes the process kinetics. In the 
present work additional parameters for this formula were 
derived for the activation energy of the chemosorption of 
(CH,),SiX silanes and siloxanes on silica surface. The 
activation energy of electrophilic substitution of a 
hydrogen atom from the silanol groups of the surface by 
these compounds decreases with lowering strength of the 
Si-\ bond and increasing tiductive constant of the sub- 
stituent X, as well as with decreasing enthalpy of reaction. 
References 12) 10 Russian, 2 Western. 
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Russians Deny Existence of Miniature Neutron 
Bomb 


MIOD, Kurchatov Institute 


Y4 74100674 Moscow IZVESTIYA in Russian 
14 Apr 94 p 2 


{Unattributed article: “British Television Journalists 
Confirm That Russia Has Ball-Sized Neutron Bomb] 


(Text) (Reuters)—Journalists of British television’s 
(Channel 4 conducted an investigation and came to the 
conclusion that Russian scientists have invented a minia- 
ture neutron bomb the size of a baseball. The device was 
created by using what ts called “red mercury.” 


The bomb’s small dimenstons make tt very attractive to 
terrorists. Dr. Sam Cohen, creator of the American neu- 
tron bomb. stated. “This information terrifies me.” 


In conventional nuclear weaponry, plutonium 1s used to 
initiate a thermonuclear reaction. In the Russian device, 
“red mercury,” which Russian science discovered 40 years 
before the United States, acts as an igniter. 


Doctor Cohen supposes that Russian scientists have cre- 
ated a bomb no bigger than a baseball. It has a power of 10 
metric tons of TNT, and its radiation ts dispersed over a 
600-meter radius, destroying everything living and leaving 
an insignificant background after itself. 


Speculation regarding “red mercury” arose not long ago. 
“As far as we know, no unique material called ‘red 
mercury’ exists, stated Great Britain’s Ministry of 
Defense. Materials called ‘red mercury’ have been 
subjected to expert examinations and deemed useless.” 


CHEMICAL SCIENCES 


JPRS-UST-94-012 
8 June 1994 


When he was in Siberia, Russian ultranationalist Zhiri- 
novskiy threatened more than once to use the secret 
weapon “Elipton” against Bosnian Moslems. 


Channel 4 television reporters met with scientists in Rus- 
sian and traveled to Yekaterinburg, where RM20/20 “red 
mercury” 1s said to be produced at a secret plant. British 
expert Frank Barnabey took part in these conversations 
and finally came to the conclusion, “I am certain that 
Zhirinovskiy was telling the truth.” 


From the editor: For an explanation, IZVESTIYA corre- 
spondent Nikolay Burbyga turned to the ministries and 
departments that deal with weaponry. 


“Of course, we have™ secret developments,” they said at 
the Ministry of Defense, but what British television 
reporters are stating is totally absurd. You should even be 
ashamed to comment on tt.” 


The answers obtained at the Kurchatov Institute were no 
less categorical. Specialists involved with prospective sci- 
entific weaponry developments stated that “red mercury” 
has been talked about for a long time. But no one has 
succeeded in seeing it or “touching” it because a material 
with such characteristics simply does not exist in nature. 


MOD Representative 
947\M0067B Moscow IZVESTIYA in Russian 
15 Apr 94 p 3 


[Article by IZVESTIYA correspondent Aleksandr Krivo- 
palov: “All England Talking About “Red Mercury” and 
New Russian Weapon”: “The documentary about the new 
secret weapon of mass destruction that has apparently 
been created in Russia and shown on British television’s 
Channel 4 1s being discussed in London’’} 


[Text] London—The portable bomb that 1s barely the size 
of a teacup or ball 1s apparently capable of destroying 
everything living within the radius of a modern large city 
or rayon. 


The British have been working on gathering material about 
this for an entire 18 months, trying to find confirmation of 
the rumors that have long roused the Western press to the 
effect that “red mercury,” whose very existence is denied 
by scientific-technical experts, is being brought in from 
Russia by some sort of s.: ret contraband channels. 


No, states G. Roberts, the leader of the narrative in the 
sensational English television investigation, this substance 
is not a myth. It is the main component in the “pure” 
thermonuclear bomb that was apparently made in Russia 
and no where else in the world. True, his Russian partners 
in conversation generally remain anonymous on the topic 
of “red mercury,” and their evidence does not, it must be 
confessed, sound too convincing. 


The attempt to obtain responsible and knowledgeable 
commentators ultimately led the film’s authors to Yekat- 
erinburg, where they uncovered a plot very reminiscent of 
the old James Bond hits: secret meetings at twilight with 
some unknown persons who initially promised to provide 
the necessary information but disappeared at the last 
moment, afraid of the consequences. 
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Nevertheless, the group from England was apparently able 
to obtain secrets about a weapon that may become a new, 
even more terrifying threat for all mankind. They met with 
Russian scientists who had evidently themselves been 
personally involved in working on this project for 5 years. 
In any case, the film's consultants were convinced of the 
soundness of this evidence. 


Another prominent expert in nuclear physics, the Amer- 
ican professor Cohen, stated that as far as can be judged 
based on the materials gathered by the British television 
team, American scientists are lagging very much behind 
their Russian colleagues in this area. In Cohen’s opinion, 
the spread of nuclear weaponry in the world will surely be 
impossible to contain. 


The broadcast’s finale was an interview with the director 
of a large German firm. The said participant announced 
that he has personal knowledge of sales of “red mercury” 
from Russia so large that they terrify him. 


A Russian Federation Ministry of Defense representative 
denied the suggestion of the existence of either “red 
mercury” or a new “mini-bomb” created on its basis (see 
IZVESTIYA, No. 70). 


Starting Compounds for Preparing High 
Temperature Superconducting Films by 
CVD-Method 

947MOO060A Moscow IZVESTIYA AKADEMIT NAUK 
RAN SERIYA ATIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 21 Oct 92, after revision 
3 Jun G93) pp 1529-1523 


[Article by V. G. Minkitna, Heat and Mass Transfer Insti- 
tute iment A. V. Lykov, Minsk, UDC537.312:541.49] 


[Abstract] The CVD method of chemical deposition from 
the vapor phase, used widely to prepare high temperature 
superconductor film. 1s easy to control, has a high film 
growth rate, makes it possible to obtain high quality films 
on large areas and complex substrates, and provides high 
temperature superconductor films with perfect surface 
structures without additional high temperature calcining. 
One of the niost important problems arising in chemical 
precipitation from the vapor phase is the selection of 
volatile compounds which may be converted into the 
vapor phase and recondensed without change in composi- 
tion. Low polarity compounds having a covalent bond 
between the metal atom and the ligand are the most 
volatile. The molecules of the complex must not interact 
with each other or with other compounds. Metal com- 
plexes with (j-diketones are frequently used as starting 
materials having acceptable volatility to form fine super- 
conducting films trom the vapor phase. In the present 
work a study was made of the effect the structure of the 
ligand and the nature of the metal have on the volatility of 
the complexes used to prepare superconductor films 
having the composition Y-Ba-Cu-O and Bi-Sr-Ca-Cu-O by 
using the (VI) method. Values are presented on the 


thermodynamic characteristics of vaporization of the 
above compounds. their heat and temperature of sublima- 
tion. and conditions for thermal decomposition and 
storage. References 60: 19 Russian, 41 Western. 
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Photodecomposition of Eu(III) Complexes With 
Macromolecular Ligands Based on Acrylic Acid 
947MOUV60E Moscow IZVESTIYA AKADEMII NAUK 
RAN SERIYA KHIMICHESKAYA in Russian No. 9, 
Sep 93 (manuscript received 28 Oct 92) pp 1559-1562 


[Article by A. G. Mirochnik, N. V. Petrochenkova, and V. 
Ye. Karasev, Chemistry Institute Far Eastern Branch 
RAN, Viadivostok; UDC546.661:541.64:541.144.8] 


[Abstract] The use of luminescent chelates of rare earth 
elements as active additives to polymers requires stabili- 
zation of the luminescent site in the polymer matrix as well 
as an increase in the thermal and photo resistance of these 
polymers. It therefore seemed expedient to prepare and 
study the spectral-luminescent and photochemical proper- 
ties of complexes of rare earth elements with polymers. 
Only a few works on this problem have been published. In 
the present work a study was made of spectral-luminescent 
and photochemical properties of Eu(III]) complexes with 
copolymers of acrylic acid and esters of methacrylic acid. 
The photochemical behavior of the macromolecular com- 
plexes was observed to be markedly different from the 
properties of the low molecular analogs, e.g. during photo- 
decomposition the luminescent intensity of Eu** does not 
diminish, but rather increases noticeably. The effective- 
ness of Eu*' luminescent glow is a function of the compo- 
sition and structure of the initial macromolecular complex. 
A low metal concentration, low acrylic acid content, and 
an increase in the length of the alkyl radical on the 
methacrylate facilitate intensification of the effectiveness 
of luminescent glow of the rare earth ion. Figures 3; 
references 9: 4 Russian, 5 Western. 


Oligomeric Linear and Star-Shaped 
Carbasol-Containing Siloxanes 

947MOOS8E Kiev UKRAINSKIY KHIMICHESKILY 
ZHURNAL in Russian Vol. 59, No. 9, Sep 93 
(manuscript received 7 May 92) pp 997-999 


[Article by L. R. Kunitskaya, V. N. Starenkaya, and Yu. P. 
Getmanchuk, Kiev State University imeni T. G. 
Shevchenko; UDC678.621.315.772.93] 


[Abstract] Low melting point oligomers are used in photo- 
thermoplastic recording as a recording medium. An elec- 
tric charge placed on a film of such material remains intact 
in darkness and diminishes under illumination. The 
remaining charge in unlit portions of the film is capable of 
deforming the film when heated to a temperature above 
the flow point, thereby forming an image. In the present 
work linear and radial (star-like) carbazole-containing oli- 
gomers, used as recording means for photo-thermoplastics, 
were synthesized. The coefficients of molecular packing of 
the synthesized oligomers were determined, and it was 
demonstrated that on transition from the linear to the 
radial (three and four rays) form, the coefficient of molec- 
ular packing decreases and the fraction of free space 
increases. This confirms the branched structure of the 
radial form. References 5 (Russian). 
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Computing the Change in Average Molecular 
Weight During Polymer Destruction 

947 MOOSSF Kiev UKRAINSKIY KHIMICHESKIY 
ZHURNAL in Russian Vol. 59, No. 9, Sep 93 
(manuscript received 23 Apr 92) pp 1000-1003 


[Article by A. V. Shiychuk and V. S. Lutsyak, Chernovtsy 
State University; UDC64:66:.64:678.019.3] 


[Abstract] It is extremely difficult to quantitatively deter- 
mine the extent of destruction in a polymer. Determina- 
tion of an accurate value by direct computation of change 
in average molecular weight is also complex. Therefore, it 
is More expedient to use other average molecular weight 
values, such as average viscosity and average weight. 
However, an estimate of rupture density of this type may 
be executed simply only for some particular molecular 
weight distribution, e.g. Flory distribution. For any other 
molecular weight distribution the problem becomes signif- 
icantly more difficult, owing to the change in form tn 
molecular weight distribution during the destruction. In 
the present work a generalized formula advanced by 
Charlseby is examined. With this formula, it 1s demon- 
strated that for a given polymer having an initial Schultz 
distribution, the computation may be completed only for a 
limited interval of index of destruction values, and this 
interval becomes narrower as the index of distribution 
increases. This formula is not suitable for logarithmic- 
normal distribution. Figures 2; references 6 (Russian). 


Preparation of Metal-Polymer Films by 
Decomposition of Tetramethy! Tin in High 
Frequency Discharge and Direct Current 
Discharge 

947MO0S8G Kiev UKRAINSKIY KHIMICHESKIY 
ZHURNAL tn Russian Vol. 59, No. 9, Sep 93 
(manuscript received 17 Apr 92) pp 1003-1007 


[Article by V. V. Petrov, A. A. Kryuchin, I. O. Kostenko, 
and V. G. Kravets, Information Recording Problems Insti- 
tute, Kiev; UDC539.4.019.2] 


[Abstract] The preparation of thin films by dissociation of 
metal-organic compounds 1s finding applications in micro- 
electronics. This method may also be used to prepare 
recording media for optical information carriers. Systems 
where the metal 1s included in the hydrocarbon matnx are 
particularly promising. The precipitation processes and 
the properties of the resulting polymer films are affected by 
such parameters as pressure, flow rate of the organo- 
metallic compound, temperature of the substrate, and 
energy characteristics of the low temperature plasma, 
which depend greatly on the type of discharge. In the 
present work a study was made of the processes for 
preparing thin films by dissociation of tetramethyl Sn in a 
high frequency discharge and in a direct current discharge. 
Differences in the Raman spectra of the tetramethyl Sn in 
the liquid and film states were established, and precipita- 
tion conditions were determined under which the resulting 
films have maximum sensitivity and signal-to-noise ratio 
for use as recording media for optical recording of infor- 
mation. Figures 2; references 6 (Russian). 
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Synthesis and Properties of Polypinacols Produced 
by Reacting Aromatic Dialdehydes With 
Samarium lodide 

947\100644A Moscow VYSOKOMOLEKULYARNY YE 
SOYEDINENIYA in Russian Vol. 36 No. 1, Jan 94 
(manuscript received 1 Jun 93) pp 10-14 


{Article by N. Ye. Brandukova, Ya.S. Bygodskiy, and S.V. 
Vinogradova, Elementoorganic Compounds Institute 
imeni A.N. Nesmeyanov, Russian Academy of Sciences, 
Moscow, UDC 541.64:546.659:547.571] 


[Abstract] For the first time, polypinacols were synthesized 
by reacting aromatic dialdehydes with samarium iodide 
under mild conditions. Tere- and isophthalic aldehydes 
and bis-(3-hydro-formyl-2.4.6-trimethylphenyl(methane) 
[BHPM] that had been purified by vacuum sublimation 
were used as starting monomers. Terephthalic aldehyde 
was reacted with Sml, in tetrahydrofuran [THF] 1n an 
argon atmosphere. Hydrolysis was performed with diluted 
hydrochloric acid. A study of the effect of temperature on 
the reaction in the temperature interval from -25 to +6S°C 
demonstrated that a portion of the aldehyde groups do not 
participate in the reaction at low temperatures (from -25 to 
-20°C). Increasing the reaction temperature to $-7°C 
results in a slight increase in the polymer’s logarithmic 
viscosity; however, once again not all the aldehyde groups 
are involved in the condensation. Finally, when the tem- 
perature 1s increased all the way to 65°C, it 1s possible to 
obtain a polymer of the desired structure (1.e.. a polymer 
with no absorption band at 1,680 cm' and intensive 
absorption bands at 3,400-3,500 cm’'). The polymer’s 
molecular weight also increases slightly as the reaction 
temperature is raised; however. the solubility in organic 
solvents of the polymer synthesized at 65°C is significantly 
diminished. The said polymers only dissolve upon pro- 
tracted heating in amide-type solvents and lose their 
solubility when the duration of the synthesis process at 
65°C 1s increased to several hours (evidently on account of 
cross-linking at the hydroxyl greips). The noticeable ash 
(samarium) content in the reaction products was also 
deemed attention worthy. Increasing the concentration of 
dialdehyde dissolved in the THF from 0.05 to 0.50 mo!/I 
did not result in any increase in the polymers’ viscosity 
characteristics but did increase the tendency toward for- 
mation of coordination compounds with samarium (even 
those products purified by reprecipitation contained 
samarium). The polypinacols obtained from other dialde- 
hydes and Sml, under similar conditions were found to 
contain carbon and hydrogen in quantities corresponding 
to the theoretically calculated amount and no ash at all. 
This finding was attributed to the fact that side processes 
expending OH groups are suppressed as a result of steric 
factors and because of the fact that the mutual effect of the 
aldehyde groups in such cases 1s weak. The said com- 
pounds also had a lower molecular weight than the poly- 
mers formed from terephthalic aldehyde. This lower 
molecular weight was attributed to the lower concentration 
of starting monomer on account of its limited solubility in 
THF. The newly synthesized polymers on the basis of 
BHPM were white powder materials, and those synthe- 
sized on the basis of tere- and isophthalic aldehydes were 
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yellow powders. All had an amorphous structure, a soft- 
ening temperature of 160 to 190°C, and a 5 percent mass 
loss in air at 200-230°C. The polypinacols based on BHPM 
had the lowest softening points and temperature of onset 
of heat destruction. All of the newly synthesized polymers 
were distinguished by their solubility in a number of 
organic solvents (those based on BHPM were soluble in 
chloroform and even acetone), and all were interesting as 
functional compounds from the standpoint of subsequent 
synthesis of derivatives at their hydroxyl groups (e.g., by 
reaction with tsocyanates, etc., coordination with organo- 
metallic compounds, and synthesis of poly-a-diketones via 
oxidation). The possibility of modifying the newly synthe- 
sized compounds by reacting them with aldehydes to form 
polymers that are easily soluble in various organic solvents 
was demonstrated. Tables 2; references 13: 5 Russian, 8 
Western. 


Quasi-liquid Gas Separation Membranes Based on 
Crazed Polymers 

947M00604B Moscow VYSOKOMOLEKULYARNYYE 
SOYEDINENTYA in Russian Vol. 36 No. 1, Jan 94 
(manuscript received 22 Apr 93) pp 123-128 


[Article by Ye.A. Sinevich, M.S. Arzhakov, I.V. Bykova, 
M.A. Krvkin, N.A. Shitov, S.F. Timashev, and N.F. 
Bakevev. Physical Chemistry Scientific Research Institute 
imeni L.Ya. Karpov, Moscow; UDC 541.64:539.3:533.5] 


{Abstract} Crazed substrates were produced by using 
nonoriented polyethylene terephthalate [PETP] (meeting 
specification TU 6-19-138-79) and polypropylene (meet- 
ing state standard GOST 26996-86 and specification TU 
01020) films with thicknesses of about 100 pm. The 
semifinished products were stretched until a specified 
deformation was achieved and then dried while held with 
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clamps or left free. Alkyl siloxane-type organosilicon com- 
pounds were then used as a filler for producing quasi- 
liquid membranes. The filler was incorporated into the 
substrate by replacing the crazing medium. This was done 
by stretching amorphous PETP in n-propranol, releasing it 
from the clamps, and transferring it into polymethylsi- 
loxane [PMS] or polyethylsiloxane [PES] fluid. After sev- 
eral minutes it completely replaced the propranol in the 
crazes’ micropores. Not all the PMS fluids used proved to 
be suitable fillers. The highly volatile ones (e.g., PMS-10) 
lost up to 50 percent of their mass in the first 4 days of 
storage. As a result, PMS with only very slight volatility 
(e.g., PMS-20 and PMS-100) were used along with PES-5 
and fractioned oligodimethylsi:oxanes. Samples of quasi- 
liquid membranes retained their dimensions after months 
of storage. The permeability of the quasi-liquid mem- 
branes with PMS or PES fillers was thousands of times 
greater than that of films of amorphous PETP with a 
selectivity Of G)5,.> = 2.2 to 2.4. Furthermore, the param- 
eters characterizing the newly synthesized quasi-liquid 
membranes were on a par with those of Silar-type block 
copolymers, and their mechanical properties even sur- 
passed those of block copolymers. As anticipated, the 
quasi-liquid membranes with the more viscous filler 
(PMS-100) had lower permeabilities because of the 
decrease in the coefficient of diffusion of gas in a liquid as 
that liquid’s viscosity increases. A mechanism of active gas 
transfer was used to increase the quasi-liquid membranes’ 
selectivity. Through directed alteration of the crazing 
mechanism, the researchers were able to obtain micro- 
porous materials with improved permeability. Decreasing 
the thickness of the working layer of quasi-liquid mem- 
brane and using polymers with a high permeability were 
said to be the simplest ways of further increasing the 
performance characteristics of crazed quasi-liquid mem- 
branes. Figures 4, table |; references 22: 11 Russian, 11 
Western. 
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Effectiveness of Using Volt-Ampere Methods for 
Automatic Monitoring Reactants in Gold 
Extraction Plant 


947D0018A Moscow ZAVODSKAYA LABORATORIYA 
in Russian Vol. 60 No. 3, Mar 94 (manuscript received 
5 Mar 93) pp 11-13 


[Article by V.N. Kiryushov and Yu.B. Kletenik, Institute 
of Solid-State Chemistry and Raw Mineral Processing at 
Russian Academy of Sciences, Siberian Department, 
Novosibirsk; UDC 543.253.65.01 1.56] 


[Abstract] A technology of automatic pH control by the 
volt-ampere method with a hard indicator electrode has 
been developed at the Institute's electrochemical labora- 
tory for monitoring the reactants participating in gold 
extraction from pulp. As reactants are being used thiourea 
or sodium cyanide. Two transducer  nfigurations are 
proposed, one with a bar electrode in an epoxy sleeve and 
one with a long enamel-coated wire electrode. As the 
electrode material have been selected graphite for use with 
thiourea and graphite or copper for use with sodium 
cyanide. A graphite electrode is also used for monitoring 
iron in FeSO, solution (Fe++ — Fe+++ oxidation reaction) 
and for monitoring gold in thiourea or NaCN solution. 
Both electrodes are renewable ones, purity being restored 
by mechanically slicing off a thin surface layer. The 
electrical conductivity of the reactants 1s usually adequate 
for accurate measurements, especially when some H,SO, 
has been added. The operating ranges are: 5-20°C for 
copper electrode with NaCN, 10-40°C for graphite elec- 
trode with NaCN, 20-50°C for graphite electrode with 
thiourea. Each transducer includes an electronic circuit for 
compensating the effect of temperature fluctuations within 
those ranges. For monitoring the gold content has been 
devised the inverse volt-ampere method, to either replace 
or supplement conventional method of atomic absorption 
spectrometry. The analyzer with any of the two trans- 
ducers operates with direct current in either the straight 
mode or the differential mode, recording the current at the 
instant when the analytical signal peaks. It includes a 
regulator of the electrode renewal cycle needed for polar- 
ization and measurements of the variable voltage. The 
apparatus, built at the by the Scientific-Industrial 
Association “Soyuzalmazozolotoavtomatika™ (All-Union 
Diamond and Gold Automation), has successfully passed 
lengthy tests in a gold extraction plant. Tables 1; 
references 15. 
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Degradation Processes in Silicon Carbide 
Refractories Exposed to a High-Temperature Gas 
Stream 

927D0208A Moscow OGNEUPORY in Russian 

No. 2, Feb 92 pp 2-6 


[Article by A. K. Karklit, All-Union Institute of 


Refractories; UDC 666.762.852.001.4}] 
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[Abstract] Degradation processes were studied in silicon 
carbide refractories exposed to high-temperature gas 
streams. Fired and unfired specimens were made from 
powders with grain sizes ranging from Nos. 3-125. The 
fired specimens were made with either a silica or a nitride 
binder, or they were siliconized (10-15% carbon in the 
refractory mass and firing in silicon vapors). and silica 
glass, bentonite. ferrosilicon. and boron carbide were 
added to impart strength to the silica binder and inhibit 
SiC oxidation. The unfired specimens were made with 
Bakelite binder polymerized at 180-200 C. Specimens of 
each type of refractory with select physical and mechanical 
properties were tested in a high- temperature (2650-2730 
K) and velocity (2300 m/s with a |.2 air- fuel ratio) gas 
stream created by igniting alcoho! in oxygen (nearly 13% 
O,). Test duration was 15s, which ts much shorter than 
usual for this type of test. The specimens were cylindrical, 
50 mm long and 20-25 nim in diameter. Change in 
specimen height during the |5-second test period was 
recorded photographically. Oxidation of the SiC with the 
formation of SiO, S10,, and CO was the main process 
resulting in a dramatic alteration of the composition and 
properties of the specimens in the layer below the one 
exposed to the gas stream. The degradation processes 
occurred at the fastest rate within the first 5s, after which 
the rate stabilized. The stlica binder specimens had the 
greatest specimen height and mass loss rates (0.88 and 1.92 
average specimen height loss, in mms, and degradation 
rate, in kg/sq m x 5, respectively). followed by the sili- 
conized specimens (0.85 and 2.46) and those made with 
the nitride (0.77, 1.81) or Bakelite binder (0.68, 1.63). The 
latter also had less SiC oxidation and a correspondingly 
lower proportion of SiO, in the layer concerned. Figures 9, 
tables 5; references 9: 7 Russian. 2 Western. 


Role of Sintering Additives in Lime Refractory 
Production Technology 

927D02U8C Moscow OGNEULPORY in Russian 
No. 2, Feb 92 pp 13-16 


[Article by R. M. Bezikova, Leningrad Institute of Tech- 
nology Central Weather Bureau. G. |. Kuznetsov. and V. 
M. Gropyanov, All- Union Institute of Refractones: UDC 
666.762.62.046.44] 


[Abstract] A new lime refractory production process that 
utilizes titanium oxide as the sintering additive was pro- 
posed. TiO, was selected because the euiectic temperature 
of CaO-Ti0, is 2010 K and because calcium titanates are 
resistant to atmosphenic hydrolysis. The refractory 1s made 
by pulverizing pure or esp. pure calcium carbonate to a 
particle size of 100-150 jum and adding 2-6% TiO, or 2-4% 
titanium ferrite. (Optimum additive percentage was deter- 
mined empirically.) A 5-% aqueous solution of sulfite 
waste liquor with a density of 1.15 g’sq cm 1s used as the 
binder. The green mass is then pressed into briquets and 
fired at 2020 K. The lime refractory material has an 
apparent density of 2.75-3.03 g/cu cm, apparent porosity 
of 3.4-9.8%, compressive strength of 60-140 N/sq mm, and 
a loaded deformation temperature of 1610 to 1700 °C or 
higher. Figures 5, tables 1; references 5: Russian 
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Alloying Silicon Carbide Components With 
Aluminum During the Process of Siliconizing 
Firing 

927 DO208B Moscow OGNEUPORY in Russian 
No 2, keh 92 pp 6-9 


[Article by S. V. Kazakov, A. S. Rabinovich, and A. S. 
Kheyfitz, All-Union Institute of Refractories; UDC 
666.762.852.017:620.187]:621.762] 


{Abstract} The alloying of silicon carbide components with 
aluminum was studied to determine its effect on compo- 
nent structure and electrical properties. Three tubular 
specimens were extruded from an 85 wt. % pnmary SiC 
(SiC’) mass and fired in a siliconizing packing at temper- 
atures between !900-2200°C for 5.5 to 6 h in a resistance 
furnace. During firing. the specimens were arranged in a 
symmetrical fashion relative to the tubular graphite 
heating element. Sintering of the green extrusions and 
structural formation was more readily effected by the 
addition of process carbon to the raw material and by the 
formation of carbon residue released during thermopyrol- 
ysis of the binder. These carbons, together with the car- 
bide-forming elements present tn the packing, helped to 
form secondary SiC (SiC”’). In order to alloy the SiC with 
aluminum, an alumtnous substance was also added to the 
packing. After they had cooled. the specimens were fired a 
second time. It was found that this method of forming SiC 
components creates a layered structure in which SiC” 
grains are alloved with aluminum, and that this structure 
promotes consistent electrical resistivity throughout the 
component cross-section. The degree of alloying can be 
moniored by X-ray microspectrometry. Electrical resis- 
tivity can be estimated within the framework of a general- 
ized model of conductivity in a multi-component medium, 
in which SiC forms a continuous matrix, and SiC’ grains 
make up a discrete phase. Figures 2. tables 1; references 11: 
9 Russian, 2 Western. 


Flectrical Conductivity of CeO,- Ta,O. Ceramics 
in Air and Combustion Gasses 

Y"PO208D Moscow OGNEUPORY in Russian 

No. 2, Feb 92 pp 19-21 


| Article by F. A. Akopoy. B. M. Barykin, G. Ye. Balyano, 
Yu. D. Novov. and Ye. P. Pakhomov, Institute of High 
Temperatures of the USSR Academy of Sciences; UDC 
666.762.6.017:537.311.3] 


{Abstract} Cerrum dioxide-tantalum oxide ceramic mate- 
rial was Studied to determine the combined effects of a 
gaseous atmosphere and the tantalum oxide alloy on its 
electrical! conductivity. More than 99.8% pure cerium 
dioxide and tantalum oxide powders were mixed to form 
composttions in which the proportion of tantalum oxide 
was 0.5, 2.3. or 5%. The powders were then briquetted, 
fired at 1&70'C for 5 h to synthesize a solid solution, and 
re- pulverized to obtain fractions from 0.65 to less than 
1.05 mm. Bar-shaped specimens 7 x 7 x 70 mm were 
compacted at 100 N/sq mm from tri-fraction mixtures of 
the powders and fired at 1820 K for 6 h. The fired 
specimens had an apparent porosity of 18-20% and a total 


porosity of 20-22%. Electncal conductivity was measured 


with four PR-30 piatinum-rhodium probes utilizing direct 
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current. In the first series of tests, the specimens wer 
exposed to atmospheric air, and in the neat series of tests 
to an atmosphere of combustion products created by 
igniting propane in oxygen at air-fuel ratios of 0.7.0.9. and 
1.2. It was found that alloying cerium dioxide with tan- 
talum oxide greatly increases the material's conductivity in 
air (to the solid solution saturation poini). Unalloyed 
cerium dioxide ceramics exposed to combustion products 
have a much higher electrical conductivity than those 
exposed to atmospheric air. Moreover, the lower the 
air-fuel ratio, the higher the conductivity. Alloying cerium 
dioxide !owers the sensitivity of the conductivity of this 
material to the composition of the gaseous atmosphere ot 
combustion products, especially for saturated solutions of 
tantalum oxide in cerium oxide. Figures 4: references 3: 
Russian. 


Uses for Non-Destructive Methods of Refractory 
Quality Control 

927D0208E Moscow OGNEUPORY in Russian 

No. 2, Feb 92 pp 21-23 


[Article by V. A. Kononov, Rosogneupor, and S. V. 
Martynenko, Central Scientific Research Institute ot 
Ferrous Metallurgy; UDC 666.76.017:620.1 79.16] 


[Abstract] Non-destructive methods of assessing the phys- 
ical and mechanical properties of refractory products are 
being more widely used in place of destructive testing 
methods throughout the refractories industry and by end- 
users of refractory products to ensure 100% quality con- 
trol. The Novomoskva refractories plant 1s using x-ray 
analysis to detect inclusions, variation in wail! thickness, 
graphite distribution, and internal defects such as cracks 
and splits in the refractory components of continuous 
casting machines. Radio-frequency inspection methods 
are being used primarily to measure porosity. Various 
acoustical methods, such as the shadow and echo methods 
and acoustical emission, are being used extensively by 
U.S., Japanese, and European firms for specific applica- 
tions. For example, acoustical emission 1s being success- 
fully used to assess deformation and destruction mecha- 
nisms and heat resistance. The echo method 1s used to 
detect internal cracks and cavities and to measure wear 
and the useful thickness of linings in thermal processing 
equipment. Ultrasound 1s being used in conjunction with 
physical measurements to measure the strength of a refrac- 
tory material or product. Acoustical resonance 1s being 
used at the Vnukov refractones plant to measure density. 
porosity, and the mechanical strength of the plate linings 
of slide valves. These methods are highly accurate and 
reproducible and enable refractories producers to effect 
substantial savings in quality control costs while enabling 
end-users to avoid costly equipment failures. Figures 3. 
references 15: 11 Russian, 4 Western. 


Testing Refractories Used in an Experimental 
Vessel for Acid Oxygen-Process Steelmaking 
927D0208G Moscow OGNEUPORY in Russian 
No. 2, Feb 92 pp 31-33 


[Article by V. I. Drozd, V. L. Bulakh, S. N. Romanenko 
Ukrainian Scientific Research Institute of Refractories, & 
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V. Starov, and M. N. Yednak. Institute ot Ferrous Metal- 


[Abstract] Experiments were performed to determine the 
factors affecting the service life of dinas linings in oxygen- 
process steelmaking vessels. Laboratory specimens were 
formed from 100% Ovruch quartzite on a laboratory 
hydraulic press under 50 N/sq mm of pressure and fired at 
1360, 1380, and 1420°C for 6h to effect different degrees 
of quartz degeneration. Two different compositions. No. | 
and No. 2. were formulated, depending on the additives 
used in the refractory mass. For both comnositions. den- 
sity decreased while apparent porosity and compressive 
strength increased as the tiring temperature increased. The 
greatest proportion of residual quartz was found in the 
refractory compositions fired at 1360 C. and dinas No. | 
had more residual quartz than dinas No. 2. Therefore, 
dinas specimens fired at this temperature were used 
throughout the rest of the study. Thermal resistance was 
determined by measuring the thermal expansion coeffi- 
cient, thermal conductivity, bending strength. and shear 
modulus of the dinas at temperatures ranging from 20 to 
1300°C. These data showed that the thermal resistance of 
the specimens sharply increased as the average tempera- 
ture increased, especially at temperatures above 600°C. 
Moreover, dinas No. | had greater thermal! resistance than 
dinas No 2. The slag resistance of the dinas specimens was 
then tested by drilling a hole through the center of the 
cube-shaped test specimens, heating them in a Kryptol 
furnace to a temperature of 1670°C. and allowing melted 
slag of typical composition to drip through the hole. The 
same test was performed on specimens of DM industrial 
dinas and MKV-72 mullite-fused alumina. The specimens 
were then cross-sectioned and the area of slag impregna- 
tion measured. Dinas No. | specimens had the greatest slag 
resistance: 25% of their area was penetrated by the slag. 
Dinas No. 2 specimens had 30% of their area penetrated by 
slag. and the other refractory specimens were completely 
impregnated. Petrographic analysis of specimen cross- 
sections revealed the presence of a distinct three-zone 
structure consisting of a least-changed zone. a transitional 
zone, and a reaction zone. The experimental data were 
used by the Krasnogorov refractories plant to manufacture 
a test batch oj standard-size dinas lining materials, which 
were tried out in the 0.3-t laboratory steelmaking vessel at 
the Institute of Ferrous Metallurgy. Blowing time was 
10-12 min.. and the average post- blowing melt tempera- 
ture ranged from 1600 to 1720°C. averaging 1660°C. In 
comparison with the DM dinas and MKV-72 linings, dinas 
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No. | proved to have the greatest overall resistance to the 
erosive effects of the blowing process in every respect and 
in nearly every section of the vessel, except for the cylin- 
drical part and the throat, where the MK V-72 was better 
The dinas lining also eroded more uniformly than the 
other linings. The lining wear pattern was typical for that 
of oxygen process steelmaking vessels. Depending on pro- 
cess temperatures and times, the maximum wear rate of 
dinas linings should be comparable to that of basic refrac- 
tory linings. It 1s anticipated that considerable economies 
in raw materials and improvements tn steel quality will be 
realized by converting to acid refractory linings such as 
dinas in oxygen- process steelmaking. Figures 2. tables 5 


Metallurgical Waste—Raw Materials for 
Refractory Production 


927D0208F Moscow OGNEUPORY in Russian 
No. 2, Feb 92 pp 23-25 


[Article by T. V. Chusovitina, I. I. Ovchinnikov, N. L. 
Sizova, Ye. N. Menshikova, L. B. Khoroshavin, S. N. 
Tabatchikova, T. M. Golovina, and L. S. Beklemisheva, 
Eastern Scientific Research Institute of Refractones; UDC 
669.002.68:666. 762] 


[Abstract] Results were presented from a technical and 
economic assessment of using various types of metallur- 
gical waste in the production of refractory materials. 
Magnesia-silicate slags from the Serov ferroalloy plant 
were used to produce periclase- spinellid-forsterite linings 
for the anode furnace ot the Kyshtym electrolytic plant. 
These linings were comparable in durability to chromite- 
periclase linings. Forsterite-spinel heating furnace bot- 
toms for the Chelyabinsk forging press and forsterite- 
spinellid teeming vessels for the Chelyabinsk 
metallurgical combine were made from high-carbon fer- 
rochromium slag at the Magnesite plant. The furnace 
bottoms were 2-4 times more durable than those made 
with conventional raw materials, and the teeming vessels 
were as durable as periclase-graphite vessels. Use of 
these slags is calculated to save 2.1 million rubles per 
annum in raw materials costs and 157 thousand rubles 
per year in savings from reduced environmental damage. 
Savings from transporting and storing these wastes 1s 
expected to be 96.5 thousand rubles annually. The for- 
mulas used to arrive at these figures are presented. 
and other examples of refractories produced using 
metallurgical wastes are discussed. Tables |; references 
5: Russian. 
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Optimization of Hypersonic Wings 

94 7JO034A Moscow ZHURNAL VYCHISLITELNOY 
MALEMATIAIT MATEMATICHESKOY FIZIKI 

in Russian Vol. 34 No. 3, Mar 94 (manuscript received 
26 Feb 93. after revision 10 Sep 93) pp 446-460 


{Article by V. N. Golubkin and V. V. Negoda; UDC 
$17.958:533.7] 


{Abstract} With application of the theory of a thin shock 
layer the article gives a formulation of the problem and a 
method for solution of the problem of optimization of 
wings with a short elongation in a hypersonic flow and at 
different angles of attack. the objective being ensuring a 
maximum aerodynamic quality. As a result of a parametric 
numerical study it was found that the optimum solution 
has two branches and the optimization process has a 
bifurcation character: with some wing span value there is a 
jumplike switch from one branch of the solution to 
another, accompanied by a fundamental change 1n the 
appearance of the optimized wing. The characteristic con- 
figurations of optimum wings are illustrated. An appre- 
clable gain in hypersonic quality 1s obtained in a wide 
range of angles of attack. An algorithm is proposed for 
computing pressure in the inverse problem of streamline 
flow with a given form of jump. The pressure distributions 
on the surface of optimum wings are studied. Computa- 
tions of aerodynamic forces are made by direct integration 
of pressure, making it possible to refine the maximum 
hypersonic quality value, which proved to be greater than 
that found by the authors earlier using an approximate 
formula. This article represents a continuation of earlier 
work along these same lines by the same authors (“Opti- 
f Spatial Configuration of Supporting Surfaces 
With Short Elongation at Hypersonic Velocities,” ZH. 
VYCHISL. MATEM. I MATEM. FIZ., Vol. 31, No. 12, pp 
ISSK-1870, 1991. “Increasing Aerodynamic Quality of 
Wings With a Short Elongation at Hypersonic Velocities,” 
PRIKL. MATEM. I MEKHAN., Vol. 56, No. 3, pp 392- 
403, 1992) and draws heavily on these materials. Figures 7; 
references: 9 Russian. 
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Generation of Electron Beam and Microwave 
Radiation Pulses by Energy of Chemical 
Explosives 

94 7J00234 Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian Vol. 32 No. 1, Jan-Feb 94 
(manuscript received 19 Feb 93) pp 127-132 


Avarkevich, A. N. Didenko, A. G. 
7herlitsyn. Yu V. Karpushin, A. A. Leontyev, G. V. 
Melnikov. V. B. Mintsev. A. Ye. Ushnurtsev, G. P. 
Fomenko. V. Ye. Fortov, V. I. Tsvetkov, V. B. Shneyder 
and B. K. Yaselskiy, Scientific Research Center for Ther- 
mophysics of Pulsed Effects, NO IVT, Russian Academy 
of Sciences. Moscow, UDC 621.385.65537.813] 


[Article by Ye. I 


[Abstract] Experimental studies were made of the genera- 
tion of a relativistic electron beam and pulsed microwave 
radiation using the energy of chemical explosives. The 
microwave generator used was a highly precise relativistic 
generator based on a triode with a virtual cathode. The 
energy of a strong relativistic beam is transformed with an 
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efficiency up to 30-40% into the energy of an electromag- 
netic field with the oscillatory motion of electrons in a 
potential well created by the real and virtual! cathodes. 
High-voltage explosive-magnetic generators with intercep- 
tion of the magnetic tlux, which are fed by spiral explosive- 
magnetic generators, were developed for transforming the 
explosion energy into electromagnetic energy. The 
matching of the impedances of the explosive-magnetic 
generators and the relativistic generator, as well as the 
shaping of the necessary form of the electric pulse, was 
accomplished using electroexplosive current interrupters. 
As a result, voltage pulses up to 600 kV with a steepness of 
the leading edge about 60 ns are sent to the relativistic 
generator; the amplitude of the current across the triode 
attained 16 kA. The peak power of the microwave radia- 
tion sent into the atmosphere was not less than |OOMW.A 
model of operation of system elements is proposed. The 
experimental apparatus 1s described in detail. It 1s shown 
that the theoretical computations are reasonably consis- 
tent with experimental data. Figures 6; references 19: 16 
Russian, 3 Western. 


Compensation of Aberrations in Real Optical 
Systems by Nonaxisymmetrical Retouch of 
Surfaces 


947JO022A St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 8, Aug 93 (manuscript received 
23 Jan 93) pp 60-63 


[Article by M.A. Gan, doctor of technical sciences. S.1. 
Ustinov, candidate of technical sciences, and A.A. 
Starkov, All-Russian Science Center “State Institute of 
Optics imeni S.I. Vavilov”; UDC 535.317.6] 


[Abstract] Retouch of surfaces for compensation of aber- 
rations in real optical systems producing a diffractional 
image is considered, the r.m.s. error of residual wavefront 
aberrations at some point of the field being serving as the 
criterion of compensation quality at that point. The 
problem is to minimize the functional W= (1/ 
m)L[RMS](i)? (i= 1,....m) representing the integral com- 
pensation quality criterion. The problem is solved for an 
objective with wave aberrations W (x,y) at points t= |.....m 
and their decrement AW (x.y) as a result of retouch at these 
points in the (x,y) plane. For simplicity but without loss of 
generality, all mean aberrations and their mean decre- 
ments are assumed to be zero in the pupil. The retouch 
profile is represented by a set of analytical functions, 
preferably polynomial power functions with coefficients 
a, ,- An exact numerical solution ts very laborious, 
especially so because the light rays must be tracked 
through a system with nonaxisymmetric errors of surface 
treatment. Applying the theory of small perturbations ts 
shown to simplify the problem and an “approximate 
optimization” in accordance with that theory is proposed, 
the necessary condition for functional Y to be zero being 
that its all its partial derivatives with respect to coefficients 

(j= 1,....n) be zero. This condition 6¥/da, (j= |.....n) 
yields a system of m integrodifferential equations, a zero 
sum of m surface integrals, which 1s solved by seeking AW, 
as a series in linearly-independent function y, (k= |....n 
The algorithms of compensation by retouch calculations 
according to this method have been programmed for an 
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IBM -PC AT computer. the RETOUCH program con- 
sisting of five steps: 1) calculating the profile of axisym- 

© and non ee syeemretee retouch, 2) representing the 
results in the torm of tables and on graphs, 3) evaluating 
zing the residual aberrations, 4) prediction of the 
where interferograms have been 
processed and estimatin g the effectiveness of retouch, 5) 
filing the reto 1 pi ofile in the form of a two-dimensional 
power polynomial in the INTERF program format. The 
rrocedure 1s demonstrated on a high-resolution objective. 
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Recognition of Three-Dimensional Objects on 
image of Locale 


94 JOOO3A St Pecerhure OPTICHESKIY ZHURNAL 

in Russian No. 6, Jun 93 (manuscript received 

'¢ 1) y? ry <8 Sf) 

\eicie bs AS. Batrakov. candidate of technical sciences. 


ind VP 'va 


muUSsSIan Science ( enter 


candidate of technical sciences. All- 
“State Institute of Optics iment 


Sl. Na UDC 621.397.3:681.3) 

| ADstract] Recognition of three-dimensional objects on a 
perspective image of a real locale 1s examined, the process 
Invo ving detection and subsequent identification of an 


prior’ known object on a real image possibly much larger 
than that object. The basic procedure 1s to construct a 
ot the sought object and then find the 
latter on a large image Inasmuch as it ts not otherwise 
fcasible to store reference images covering the entire gamut 
dition vosition of light source. focal length 
of lens. resolution), automatic recognition by means of 
‘imensional computer graphics 1s being resorted to 
that both the locale and the shape of an object can be 
i mathematically ina form readily yielding quasi- 
ikenesses under practically any conditions. 
computer-aided simulation of reference images 
sires Storing in the computer memory not the 
numerous reference images of the sought object but only 
shape and optical characteristics. a single reference 
image then being generated by a synthesizer under prede- 
termined conditions. The procedure 1s demonstrated on 
1utomatic object detection and recognition with the aid of 
aircraft in flight. For reconstruction of 
a whole scene. each individual three-dimensional object or 
group ot objects 1s fictitiously enveloped with a convex 
polyhedral shell. As an example 1s considered a hexahedral 
with the base on the ground, the parallel to it roof in 

1! and t the lateral four other faces of equal height h in 

| The calculations are programmed so that 
. depending on the sun's position, 
automatically increase so as to optimally envelop not only 
he dimensional object but also its two-dimensional 
hadow For this purpose the computer solves a system of 
equations in space coordinates X,.Y, of the four base 

1)4 and space coordinates X,,. Y.Z,,,, of the 
sun. with the height h of the shell given. The algorithm of 
Nag hesis vields first an image of the entire locale 
without objects tn it and then adds zone-by-zone the 


' i r > oun o 
ete e image 


S faspect. | 


photographic 


video sensors on an 


the wv idth of the shel! will 


c-ertirce = 
Vert Ss) 14 


JPRS-US1-94-012 
8 June 1994 


images of objects. including their shadows 
graphically describable items. each within its 
enveloping shell. The algorithm includes also calculation 
of the image brightness based on information about th: 
brightness of pixels, unless Nyquist’s rule is observed and 
the space frequency of readout from the discretized loca e 
image 1s accordingly at least twice as high than the spatial 
discretization frequency of that image Figures 
references 5. 
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Minimum Threshold Temperature Difference 
Detectable by Infrared Imaging Method 


94 7JO024A4 St re terburg OPTICHESKIY ZHURN4A! 
m Russian No. 5, May 93 (manuscript received 
5 Oct 92) pp 20- 33 


r of technical sciences, professor, and M.A. Trishenkoy 
doctor of technical sciences. Scientific- fisdusicial Associa- 
tion “Orion”. Moscow, UDC 621.384.326} 


[Abstract] Minimizing the threshold temperature difter- 
ence detectable by infrared imaging is considered. the 
detectable temperature difference being the principal per- 
formance characteristic of an infrared receiver and its 
minimum threshold being theoretically attainable in the 
absence of atmospheric noise and background interter- 
ence. The noise equivalent temperature difference 
(NETD) 1s represented as the product of three terms 
containing the radiation wavelength, both focal length and 
diameter of the objective. the surface area of a photosen 

sitive element, and the photoelectron storage time. also the 
numerical spectral density of photons emitied by an abso- 
lute black body and a parameter characterizing the dege: 

eracy of the photon flux emitted by an absolute black bods 
at a temperature T. It has been assumed here that objecis 
within the field of vision radiate heat as if they were 
absolute black bodies, that the diameter of the objective 1s 
smaller than its focal length, that the infrared imaging 
device includes a photon receiver with a long-wave sensi- 
tivity edge A_ and a cooled mask preventing incidence of 
extraneous radiation on the photosensitive surfaces. and 
that the photosensitive element in each channel ts followed 
by a photoelectron storage device ensuring optima! filtra- 
tion for extraction of the signa! from its mixture with white 
noise in the background radiation. The dependence of the 
thus defined noise equivalent temperature difference 
(NETD) on the long-wave sensitivity edge of the photon 
receiver 1s evaluated for an infrared imaging device with a 
single photosensitive element and with image scanning 
along both orthogonal axes, assuming that photoelectrons 
are stored within a time almost equal to the frame per 

As the sensitivity edge shifts to longer waves. the specific 
NETD* first decreases very fast to a minimum (slightly 
above 5x10 *°k.cm.s' ? when the sensitivity edge 1s 28.2 um 
and the blackbody temperature 1s 292 K) and then almost 
negligibly increases. Fluctuations of the incident radiation 
flux and nonhomogeneity of the photosensitive surfaces 


tend to raise the minimum temperature difference detect- 
able by infrared imaging. It 1s also shown that the infor- 
mation content of infrared images 1s smaller when the 
temperature of objects 1s lower. References 4. 
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Protecting Surfaces of Optical Devices against 
Detrimental Biological Agents 

94 “JUO2ISA St. Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 4, Apr 93 (manuscript received 

1] May 91) pp 3-7 


fArticle by A.A. Baygozhin. doctor of technical sciences, 
L.N. Kuznetsova. candidate of technical sciences, N.V. 
Vepritskaya. and V.Yu. Zvereva, All-Russian Science 
Center “State Institute of Optics imeni S.I. Vavilov”; 
UDC 666.1.056:620.197] 


| Abstract] Studies made concerning protection of optical 
surfaces against detrimental biological agents, specifically 
defects caused by fungi. have revealed that conventional 
volatile fungicides and fungistats do inhibit mold forma- 
tion on optical glasses, but also either form films of a less 
transparent condensates on the glass surface or corrode 
metal parts of the fixtures. A mixture of dimethyl diethox- 
ysilane and antiseptic N- cyclohexyi dichloromaleate in 
acetone-alcohol solution was proposed in 1985, but later 
found to be inadequate and also to form a fine- 
polycrystalline layer rather than a desirable continuous 
condensate film when exposed to water vapor in the air. 
While new fungicidal thin coatings are being synthesized. a 
rational and comprehensive procedure for evaluating their 
effectiveness 1s being followed which includes measuring 
their fungicidal power, spectral charactenstics of their 
yptical properties. also their critical contact angle with 
water and thus their effect on the surface wettability in 
water. Included are further chemical analysis, mechanical 
tests. and environmental tests under conditions as severe 
as a humid subtropical climate. i. this way have been and 
still are being developed bioacti\e organoelemental com- 
pounds for film-forming hydropnobic fungicidal coatings. 
They must not influence the performance characteristics of 
an optical device and not corrode its metal parts, they must 
remain stable during storage at room temperature, must be 
readily producible and not be a scarce commodity. They 
must also be ecologically harmless. A technology of pro- 
ducing them in a single process stage has been developed. 
high-molecular compounds being successfully used for 
surface modification of optical glasses. Addition of a 
film-forming YRSiX, monomer (Y- Hg.Sn. or substitute 
atom. R- alky! group: X- hydrolyzable group) and mercury 
acetate or organostannosiloxane on top of a film-forming 
polymer of the polvorganosiloxane elastomer (synthetic 
caoutchoucs) group will ensure long lasting comprehensive 
protection. Owing to cooperative action and effective 
Enrichment caoutchouc with OH- 
groups prior to its deposition on glass will, moreover, 
strengthen its adhesion to the optical surface. Tables 2; 
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Effect of Carrier Dynamics on Performance of 
Aerial Infrared Imaging Device Operating in 
Superposition of Images Mode 

94 -JO02SB St Peterhbure OPTICHESKIY ZHURNAL 

in Russian No. 4, Apr 93 (manuscript received 

I] Mav 92) pp 25-28 

[Article by RM. Alevev. candidate of technical sciences, 
\.Ye. Morozov. candidate of technical sciences, and V.A. 
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Ovsyannikov, candidate of technical sciences, State Insti- 
tute of Applied Optics, Kazan; UDC 621.384.326:629.7) 


[Abstract] Based on the principles of aerial infrared 
imaging for explorative survey of natura! resources by 
gapless scanning of the ground surface. the performance of 
an infrared imaging device carned by an aircraft and 
operating in the superposition of images mode 1s analyzed 
for its dependence on the aircraft pitching and heeling 
dynamics. An example of such an infrared imaging device 
is one which includes SPRITE radiation receivers oper- 
ating with internal integration of signals. which ensures a 
very high detection power but normal operation within a 
very narrow range of scanning speeds only. The effective- 
ness of an infrared imaging device is defined as the angular 
space frequency v of the equivalent thermal pattern to be 
resolved and thus as the reciprocal of its angular resolu- 
tion, the latter being uniquely and monotonically related 
to the probability of detecting or recognizing objects on the 
ground. That angular space frequency can be determined 
from the temperature-frequency characteristic Q= AT, 

AT,= w(x) of the infrared imaging device (x= yd. AT,- 
effective difference between temperature of object and 
ambient temperature. taking into account the transmis- 
sivity of atmospheric air and deviation of the equivalent 
pattern from the standard one; AT,- temperature differ- 
ence equivalent to the set noise). Another characteristic 
needed for evaluating the effectiveness of infrared imaging 
is the dependence of the threshold m of Q-magnification 
due to superposition of image rows or frames on the total 
relative shift between images. The scan cycle period is 
assumed to be usual!y much shorter than the periods of 
angular oscillations of an aircraft about any of its principal 
axes. It is also assumed that the photodetector noise may 
have a hyperbolic component. Figures 2; references 6. 


Night Telescope NZT-3 

947JO0025C St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 4, Apr 93 (manuscript received 

13 Jul 92) pp 51-53 


[Article by A.V. Medvedev, A.V. Grinkevich, MI. 
Gundyak, and V.V. Nikoshin, Optics-Mechanical 
Manufacturing Plant, Rostov; UDC 681.75.015.2} 


[Abstract] A new telescope has been developed for night 
observations at 3-5 mix background illuminance without 
brightening. The objective of this NZT-3 telescope consists 
of seven successively smaller lenses on the main optical 
axis: convexo-plane first lens: double-convex second lens 
and double-concave third lens forming a compound parr. 
double-concave fourth lens; convexo-concave fifth lens 
and sixth lens; concavo-plane seventh lens. The objective 
is followed by an electron image converter tube on the 
same optical axis and the latter by an image erector 
consisting of four compound lenses on a common optical 
axis perpendicular to the main one: plano-concave lens 
and double-convex lens forming first pair, plano-convex 
lens and double-convex lens forming second pair: convexo- 
concave lens and double-convex jens forming third pair: 
double-convex lens and concavo-convex lens forming 
fourth pair. A rotating plane mirror mounted at a 45° angle 
to each of the two mutually perpendicular optical axes 
reflects light emerging from the image converter into the 
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image erector. A second such mirror parallel to the first 
one reflects light emerging from the image erector into an 
ocular consisting of six lenses on a Common opucal axis 
perpendicular to the rmage erector axis and thus parallel to 
the main one: plano-concave first lens, double-concave 
second lens and double-convex third lens forming a com- 
pound pair, double-convex fourth lens and concavo- 
convex fifth lens forming a Compound pair, convexo-plane 
sixth lens, The light source enclosed with the telescope 1s a 


type-A laser and a beam-forming objective consisting of 


three lenses of the same size: plane-convex first and third 
lenses; double-convex second lens touching first lens on 
the optical axis. The telescope characteristics include a 
magnification of at least 5.4, a field of vision angle of at 
least 5°, and a focusing power within (+/-)4 diopters. The 
telescope has successfully passed all tests, including tlumi- 
nation measurements. It operates with an internal or 
external 13.8 V electric power supply and weighs 4.5 kg. 
Figures 3; tables 1; references 3 


Problems in Constructing Efficient Heat 
Extraction System for Silicon Cryomirrors 

94 7J0028A St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 2, Feb 94 (manuscript recewed 

6 Mar 93) pp 23-29 


[Article by A.I. Belyayeva, doctor of physical and mathe- 
matical sciences, professor, I.V. Kamiyshova, S.A. 
Pogorelova, V.I. Silayev, candidate of physical and math- 
ematical sciences, V.P. Yuryey, candidate of physical and 
mathematical sciences. Institute of Low-Temperature 
Engineering Physics at Ukrainian Academy of Sciences, 
Kharkov; UDC 681.7.062.536.2] 


[Abstract] A method of designing an efficient heat extrac- 
tion system for silicon eryomirrors under vacuum used 1n 
infrared astronomy 1s outlined. the major constraint being 
that such mirrors will to operate in a transient temperature 
field until the cooling from room temperature to a given 
low temperature below 1s completed with the temperature 
gradients on the mirror surface not exceeding permissible 
magnitudes and the thermal response of a the mirror to 
changes in heat and other loads not exceeding permissible 
limits. Conventional conductive cooling 1s ensured by 
solid contacts between mirror and heat extractor. The 
design procedure is based on a thorough experimental 
study on 53 mm long cylindrical mirrors 45 mm tn 
diameter cut from blanks of cast polycrystalline silicon. 
Two radial holes 2 mm apart and as deep as the mirror 
radius were drilled one on the reflecting side and one on 
the dark side. for insertion of two Cu-constantan thermo- 
couples. The reflecting surface was totally covered bv a 
solid disk of grade-OOb copper under a heater cot! with 
power regulation enabling it to act as an adjustable heat 
load simulator, large temperature differences across the 
interface thus also being attainable for measurement of its 
thermal resistance. Its thermal! resistance was minimized 
by insertion of an indium foil between copper disk and 
silicon mirror, and by pressing onto the disk a copper 
plunger of special shape 15 mm in diameter at the contact. 
The plunger was wrapped tn a sleeve of special thermal 
insulation and to its free other end was soldered-on a 150 
mm long heat extracting conductor with a 4 mm large 
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effective diameter. From the results of measurements has 
been determined the dependence of mirror temperatures 
of temperature differences across critical contact zones 
and of thermal resistances along the heat path on the 
length of cooling time. On the basis of these experimental 
data supplementing the appropriate mathematical model 
have been developed three versions of a Si-cryomirror 
cooling system: one with a single heat extracting con- 
ductor, one with four such conductors, and one with a 
copper hoop around the lateral mirror surface. Figures 6; 
tables |; references 14. 


Doppler Radar for Monitoring Motor Vehicle 
Moving Through Dust Cloud 

947J0028B St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 2, Feb 94 (manuscript received 

7 May 93) pp 33-36 


[Article by A.P. Narysov, candidate of technical sciences, 
and V.V. Sadchikov, Scientific-Industrial Association 
“State Institute of Applied Optics’, Kazan, UDC 
621.396.962] 


[Abstract] Following a review of basic Doppler radar 
principles applied to detection of moving objects and 
determination of their velocities by measurement of Dop- 
pler reflection spectra, a Doppler radar with an optical 
rangefinder is described which has been developed and 
built for monitoring motor vehicles which move through 
dust clouds. The light source 1s an LGN-901 CQ,-laser 
with operating at a power level of about 3 W. Its radiation 
is stabilized by means of a piezoceramic corrector and a 
diffraction grating, whereupon a primary plane Cu mirror 
reflects it ata 90° angle onto a Ge plate for splitting into an 
object beam and a reference beam. The object beam 1s 
twice reflected upon 45° incidence on two successive plane 
mirrors, for passage along a parallel path through a dia- 
phragm into a collimating lens which reduces its diver- 
gence to one eighth of the original. The collimated beam, 
40 mm in diameter with a 0.6 mrad divergence angle. 15 
then reflected by a plane scanning mirror onto the road 
under observation, whereupon a part of the returning 
beam is reflected by the same scanning mirror into a 
receiving objective coaxial with the collimator and oper- 
ating in the Cassagrain mode. The objective lens has a 
1000 mm focal length and a 200 mm outside diameter, its 
110 mm inside diameter being larger than that of the 
collimating lens. The objective focuses the incoming radi- 
ation on the diffraction spot on the 0.2x0.2 mm° large 
light-sensitive surface of a HgCdTe photodetector, a high- 
speed photodiode with a 30 MHz wide passband. The 
reference beam meanwhile passes through two successive 
acoustooptic modulators operating at close to one another 
frequencies (40 MHz and 39.6 MHz) and then. after 
reflection by another plane mirror, through the receiving 
objective to the photodiode. For automatic frequency 
control another photodetector, a photoresistor with Ix! 
mm?’ large light-sensitive surface and a | MHz wide 
passband, 1s placed at the entrance to the laser. Such a 
configuration of the optical system enables the radar set to 
operate in the energy mode and tn the heterodyne mode 
without additional tuning. Use of two modulators signifi- 
cantly weakens the effect of direct illumination at the 
carrier frequency in the reference channel. The radar 1s 
calibrated against a foam plastic panel set into 50 H7 
vibration by a 1OGD-30 loudspeaker head. Figures 2: 
references 2. 
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Principles of Designing Technical Sighting 

System for Prevention of Railroad Train Collisions 
94 JOOINC St. Peterbure OPTICHESKIY ZHURNAL 
in Russian No. 2, heb 94 (manuscript received 

2 Keb 93) pp 58-62 


[Article by LA. Machtovoy, candidate of technical sci- 
ences, and A.S. Mikheyev, candidate of technical sciences, 
\ll-Russian Science Center at State Institute of Optics 
iment S.l. Vavilov, UDC 681.327.12.001] 


[Abstract] A technical sighting system for prevention of 


ratlroad train collisions is being designed, a major role 
being assigned to semaphores. Its three basic tasks are to 
detect objects (obstacles), to identify them, and to decode 
their encoded position, A telephoto camera with an opto- 
electronic receiver of semaphore lights feeds images to a 
dctector (image converter). The latter sends signals to: 1. 
an object identifier followed by a semaphore lights color 
analyzer. 2. a Stereorangefinder, 3. a path analyzer. A 
generator of brake activation signals, upon receiving sig- 
nals from these three sources, transmits an Output signal to 
the brake servomechanism. The stereorangefinder and the 
tracking device are interfaced, the latter sending signals to 
a light source for the road. In the stereorangefinder a right 
prism with mirror faces is placed symmetrically between 
two terminal reflectors of incident light. This prism com- 
bines the light coming from both reflectors into a single 
beam and sends that beam through an intensity regulator 
into an objective followed successively by a focus magni- 
fier and a beam splitter. Two hoods, one around each 
reflector, prevent entry of sunlight or the headlight beam 


of a train into the system. The spectral sensitivity band of 


the system 1s 0.45-0.90 um, which covers both visible and 
near infrared light so that the system can respond to 
semaphore lights of all three colors: green (0.51-0.55 pm) - 
yellow (0.57-0.59 tm) - red (0.62-0.78 sm) semaphore 
lights. Obyect-obstacle identification is based on geomet- 
rical characteristics. The color of a semaphore light 1s 
identified by spectral discrimination. The path analyzer 
has an autointerrogator with an exclusive-NOR gate, and a 
decoder followed successively by a comparator, a memory, 
and an autoresponder. Figures 4; references 3. 


Goniometer for Studying Reflection 
Characteristics of Objects 

94 7JOO28D St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 2, keh 94 (manuscript received 

17 Nay 93) pp 75-78 


[Article by S.M. Veperentsev, V.G. Gorosh, N.N. Kopy- 
lov. candidate of chemical sciences, and G.K. Kholopov, 
candidate of technical sciences, Scientific-Industrial Asso- 
ciation “State Institute of Applied Optics’, Kazan; UDC 
681.785.63] 


[Abstract] A laboratory goniometer has been developed 
and built by the authors for studying the spatial reflection 
patterns of particularly three- dimensional objects but also 
of predominantly diffusely reflecting objects. Its optical 
system includes an illuminator with a 30 V - 300 W 
(Stabilized) incandescent lamp and a photometer with a 
photomultiplier tube, the optical axes of their respective 
objectives intersecting at an angle a at a point 0.6 m 
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equidistant from both. The object is placed with its geo- 
metrical center at that point of intersection, Two sets of 
diaphragms are provided, one with I-5 mm diameters to 
be placed in the focal plane of the ilhuminator objective 
and with 3-12 mm diameters to be placed tn the focal plane 
of the photometer objective. The object 1s placed with its 
geometrical center at that point of intersection, Two light 
absorbers, each in the form of a sheave with a set of 
black-coated 30° V-grooves, are placed 0.6 m behind the 
object: one diametrically opposite the illuminator aperture 
so as to completely cover the collimated light beam after its 
passage through the object and one diametrically opposite 
the photometer aperture so as to completely cover its field 
of view. The object 1s oriented and rotated by means of a 
device with DVSh80-06 stepper motors and three degrees 
of freedom. Two degrees of freedom are with respect to 
two orthogonal axes: rotation about one through any angle 
within the full 0° < @ < 360° range and about the other 
through any angle within the -88° =< 8 < +90° range. The 
third degree of freedom is added by rotation of the 
photometer axis about the illuminator axis through any 
angle within the the -22° =< yw <= 180° range. Within the 
interference zone on the illuminator and photometer side 
the range of ~ angles 1s narrower, depending on both a and 
y angles. Goniometer control as well as signal recording 
and processing. including digital-to-analog conversion, are 
automated with the aid of a personal IBM PC-XT type 
computer which executes the operations according to a 
given program and displays the results on the screen of a 
SETU-10 multipurpose monitor. In this way was, for 
instance, tested a conical body. The dependence of its 
effective reflecting surface area on its orientation angle » 
relative to the illuminator axis was measured with its 
position around the photometer axis at angle 0= 0°, the 
position of the photometer axis at around the illuminator 
axis at angle w= 90. and with three different angular 
distances between the two axes: a= 25°, 90°, 132°. The 
main sources of possible errors are: nonuniform luminance 
distribution over the light beam cross-section and nonuni- 
form sensitivity distribution over the photometer field of 
view, instability of both distributions, nonlinearity of 
photometer components. ambiguity of object position 
angles due to inaccurate initial setup and backlash in the 
drive mechanism. The relative mean-square error 1s, how- 
ever, not likely to exceed 15 % (20 % in speckle photom- 
etry) and the object position angles can be measured 
accurately within 45° relative to both object and photom- 
eter rotation axes. Figures 3; references 5. 


Cryooptical Systems 

94 7J0029A St. Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 1, Jan 94 (manuscript received 

22 Jun 93) pp 71-75 


[Article by G.S. Goryankin, candidate of technical sci- 
ences, laboratory chief, R.N. Denisov, candidate of tech- 
nical sciences, department head, B.A. Yermakov, doctor of 
technical sciences, general director, V.A. Markin, candi- 
date of technical sciences, deputy department head, L.Sh. 
Oleinikov, candidate of technical sciences, director of 
laboratory for cryooptics and cryogenic applications in 
optoelectronic devices, and V.I. Ostanin, candidate of 
technical sciences, chief scientific associate, All-Russian 
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Science Center at the State Institute of Optics imeni S.1. 
Vavilov; UDC 621,383.4.3.029.71/73:520.224.4] 


[Abstract] Cryogenically cooled infrared devices with 
small pupil have excellent characteristics suitable for space 
research, especially a sensitivity higher than that of large 
optical terrestrial telescopes, but require low background 
noise levels. The essential requirements are: field of view 
ranging from tenths of angular minutes to several angular 
degrees, angular resolution ranging from fractions of a 
minute to tenths of minutes, spectral range from 2 um to 
beyond 100 pm and thus beyond the window in the earth's 
atmosphere, diameter of lens or mirror ranging from 100 
mm to 1000 mm, photosensitivity within the 10-0.1 aW/ 
cm? range, number of objects detectable during one obser- 
vation ranging from a hundred to a million, usability for an 
observation time ranging from tens of a minute to one 
year, and 10-90° width of Sun, Earth, Moon containing 
sectors. As far as photodetectors for such infrared tele- 
scopes are concerned, the design problems have already 
been thoroughly analyzed and completely solved. One of 
them is selection of semiconductor materials for the pho- 
toresistors which will ensure minimum generation- 
recombination noise at specific wavelengths of incident 
radiation: Ge:Hg for 13 ym, Si:Ga for 16 tm, Si:As or 
Ge:Cd for 22 um, Si:B for 30 um. The topology of such 
low-noise photodetectors and the dimension of their 
“elongated” elements contribute to high accuracy of angle 
and radiation measurements. The optoelectronic devices 
for infrared telescopes must be cooled to various appro- 
priate temperature levels within the 4-77 K range, so as to 
minimize the heat load at those levels. The cryogenic 
IKON infrared telescope for the “IK-Obzor” (IR Field of 
View) experiment operates with its objective at < 30 K 
and its radiation receivers at < 16 K. The objective, 150 
mm in diameter, has a 5 foot field of view and a 2 inch or 
3 inch angular resolution. The telescope has 128 sensitive 
elements, all 150 um large, for operation within three 
respectively 7 um, 11 um, 14 wm wide spectral bands. The 
storage time is 0.1 and the mean-square error of angle 
measurements is 20 inches. One problem not yet solved is 
adequate protection against contaminants such as 
condensates of surrounding gases. Figures 2; tables 2; 
references 12. 


Optical Mirrors Made of Nonconventional 
Materials 


947J0029B St.Peterburg OPTICHESKIY ZHURNAL 
in Russian No. 1, Jan 94 (manuscript received 
17 Sep 93) pp 76-83 


[Article by S.V. Dyubarskiy, candidate of physical and 
mathematical sciences, scientific director, Department of 
Optical Mirrors and Nonconventional Materials, and 
Yu.P. Khimich, candidate of physical and mathematical 
sciences, chief of laboratory for nonconventional optical 
materials, All-Russian Science Center at State Institute of 
Optics imeni S.I. Vavilov; UDC 681.7.062:681.7.03]) 


[Abstract] Research done on optical mirrors made of 
nonconventional materials for telescopes and lasers is 
reviewed, the aim having been highest possible precision 
for optimizing the image quality and minimizing the beam 
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divergence by limiting the diffraction, The scientific- 
technical research program included: 


1. construction of physical and mathematical models for 
comprehensive design analysis; 


2. development and evaluation of promising new 
materials; 


3. theoretical and experimental study of internal sources 
of dimensional instability; 


4. methods of forming diverse optical surfaces, including 
eccentric aspherical and higher-order aspherical ones, 
methods producing ultrasmooth surfaces, and methods 
of joining mirrors to support structures; 


5. development and deposition of reflective and 
protective coatings; 


6. means and methods of continuous inspection 
throughout the manufacturing and testing cycle. 


The only way to maximize the thermal stability of mirrors 
made of conventional materials is to minimize their coef- 
ficient a of linear thermal expansion. The three conven- 
tional new mirror materials ULE doped-fused quartz 
(developed in the U.S.A.), Cerodur (developed in Ger- 
many), and Sitall glass-ceramic (developed in Russia) are 
inadequate in this respect, because they remain stable only 
within narrow temperature ranges. Considering, however, 
that the thermal strain under quasi-steady (slowly varying) 
conditions 1s determined also by the thermal conductivity 
A of the material (namely the a/A ratio), metallic materials 
(beryllium, aluminum alloys, copper alloys) and nonme- 
tallic ones (Si, SiC) have been added to the list, especially 
since their critical mechanical properties are either supe- 
rior (modulus of elasticity E) or comparable (E/k ratio, k- 
stiffness coefficient). Also composite materials are consid- 
ered, mirrors made of the SiC-Si composite material 
combining light weight with high stiffness. A new tech- 
nology has been developed for manufacturing mirrors with 
a structural-grade glass coating on a metal substrate, the 
expansion coefficients of the two materials necessarily 
matching. The technology ensures that the glass coating is 
sufficiently hard and chernically stable, that its softening 
temperature is sufficiently high and no crystallization 
occurs, and that the adhesion of glass to metal is suffi- 
ciently strong. The technology includes deposition of 3-5 
mm thick glass plates on the metal surface, followed by a 
heating-soaking-cooling process according to a specific 
temperature-time cycle. Such mirrors up to 1200 n.m in 
diameter have already been built and withstood tempera- 
tures down to -60°C without fracture of the coating. 
Special polishing and diamond grinding processes have 
been developed which reduces the roughness of metal 
surfaces to within 2-3 nm and 4-5 nm respectively, as 
measured with a contact profilometer or on the basis of 
integral light scattering. Also other reflective and protec- 
tive coatings have also been developed: a multilayer dielec- 
tric on metal mirrors for 0.308 pm or 1.064 um radiation, 
and metal-dielectric ones on mirrors for 5.1 um or 10.6 um 
radiation. Another aim is reducing the weight of large 
mirrors, the first generation of light-weight mirrors with 
glass on beryllium up to 1200 mm in diameter having been 
built in 1985. These mirrors have an asphericity not 
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exceeding 180 ym and a mean-square form deviation in 
0.63 um light not exceeding 0.02 (plane and sphere) and 
0.! (higher- order asphericity). Their relative aperture 1s 
1:5 and their reflection coefficient 1s 0,92 for visible light, 
().96 tor near-intrared light, 0.93 for far-infrared light. For 
cryogenic telescopes used in astronomy are considered 
hiehly isotropic and technological low-cost mirrors made 
of aluminum alloys with protective coatings which can be 
cleaned by conventional methods. For optical cavities of 
technological lasers are being developed mirrors up to 
1000 mm in diameter with reflective and protective coat- 
ings on ultrasmooth surfaces, suitable for both continuous- 
wave and pulse-repetition modes of operation at power 
levels up to 200 kW, multilayer compound mirrors with 
cooling as well as monolithic mirrors without cooling. 
Tables 3: references 2. 


Simulation of High-Energy Physical Processes 
With Aid of Multitarget Laser Sets 

04 “JOOI9C St. Peterburg OPTICHESKIY ZHURNAL 
mn Russian No. 1, Jan 94 (manuscript received 

1” Sep 93) pp 84-94 


(Article by Yu.A. Rezunkov, candidate of technical sci- 
ences. department head, V.S. Sirazetdinov, candidate of 
tectinical sciences, manager of test stand for adaptive laser 
systems, A.V. Charukhchev, candidate of technical sci- 
ences, chief of power lasers laboratory, D.L. Starikov, 
doctor of physical and mathematical sciences, director, 
Scientific Research Institute of Comprehensive Optoelec- 
tronic Devices and Systems Testing, All-Russian Science 
Center at State Institute of Optics imeni S.1. Vavilov; UDC 
621.373.826.038] 


| Abstract] Power lasers with widely variable characteristics 
have been built to serve as high-energy hyperdirectional 
radiation sources, as sources of luminous energy to be 
transmitted over long distances with minimum loss and to 
be received with subdiffractional precision. One of the 
largest research stands built at the Institute of Optics 
during the past IS years 1s the 6-channel “Progress,” 
intended tor the study of intense radiation and spherical 
target interaction relating to laser-induced thermonuclear 
fusion. It includes a Nd-glass master laser emitting pulses 
of up to 1.8 kJ energy and about | ns duration or a power 
of 3.5 TW in pulses of 0.1 ns duration. It also includes a 
chirp-pulse generator with a regenerative amplifier and a 
shaping-pulse generator, both feeding a common pream- 
plifier with two inputs and three outputs. Pulses from one 
output pass through a compressor to the target inside a 
spherical chamber. Pulses from the other two outputs pass 
through a separator to a module which contains: a series of 
bar and disk amplifiers with successively larger (30 mm to 
11) mm) apertures with vacuum-type spatial filters sepa- 
rating the amplifiers and preventing self-action, electroop- 
tical deflectors, electrooptical (Pockels) shutters and mag- 
netooptical (Faraday) shutters decoupling the laser from 
targets. and harmonie filters. From here pulses proceed 
slong six channels to six targets. Some pulses are deflected 
through an amplitier with a 140 mm aperture to two 
detectors with 150 mm and 250 mm apertures respec- 
tively Some pulses are diverted to another compressor. 
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This stand was used in experiments with pulse compres- 
sion during stimulated Mandelshtam-Brillouin scattering 
For generating and amplifying ultrashort chirp pulses of 
only | mJ energy and 0.2-1.0 ns within a 2-4 nm spectral 
a very inefficient Nd-glass laser is replaced with a mod¢ 
locked YAG:Nd"? laser emitting continuous sequences of 
pulses of 50 ps duration at a repetition rate of LOG MII7 
within a 0.2 nm wide spectral band. Chirp pulses of 
0.15-0.6 ns duration are formed in single-mode fiber 
optics, where phase modulation and group velocity disper- 
sion broaden the spectrum and elongate a pulse. Addi 
tional elongation of a pulse takes place in a lattice-type 
stretcher. Extraction of a pulse is effected by the electroop- 
tical shutters, which are controlled by photoelectric 
switches. The regenerative amplifier then puts out a pulse 
of about | mJ energy, sufficient for transmission to the 
main amplifier channel with a 110 mm exit aperture. A 
second large research stand 1s the “LAS”, which includes 
an Nd-glass laser with phase conjugation and a 110 mm 
Output aperture. It emits pulses of up to 500 J and 25 ns 
duration in a beam with a divergence angle of 5 prad so 
that the axial radiation intensity reaches 80 aW/em*. A 
third large research stand 1s the “Chibis’. which includes a 
CO,-laser operation in the pulse-repetition mode. Exper 
ments with this apparatus have demonstrated the feas: 
bility of a focusing-deflecting system which uses large 
compound mirrors and of compensating ils aberrations by 
means of phase conjugation. Figures 6; references 30 


Detection of Trace Contents of Toxic Metals in 
Samples of Polar Ice and Snow by Laser Atomic 
Fluorescence Spectrometry Method 

947J00364A Moscow OPTIKA 1 SPEKTROSKOP!) 4 
in Russian Vol. 76 No. 2, Feb 94 (manuscript received 
14 Sep 93) pp 237-241 


[Article by M. A. Bolshov, V. G. Koloshnikoy. 8. N. Rudney 
and C. F. Boutron, Spectroscopy Institute, 
Russian Academy of Sciences, Troitsk; Laboratoire de Gla 
ciologie et Geophysique de l’Environment du CNRS. 
Domaine Universitaire, Paris; UDC 535.331:621.373°535} 


[Abstract] The ultrasensitive laser atomic fluorescence 
spectroscopy (LAFS) method was used in direct determ- 
nation of the content of Pb, Cd and Bi in samples of deep 
layers of ice from Antarctica and Greenland. The work was 
done in collaboration with French scientists from the 
LGGE at Grenoble. The LAFAS-1 spectrometer. in which 
the source of resonance radiation 1s a dye laser excited by 
the radiation of an excimer XeCl laser. was used. The 
spectrometer is fully described in the literature and brief)s 
in this article. The sampling method and method for 
preparing the samples are described in detat!. Ice cylinders 
6-10 cm in diameter and 15-30 cm high were extracted 
There was excellent agreement between the results of Pb 
and Cd measurements made by the LAFS method and the 
two classical methods. However, the sensitivity of the 
LAFS method ts several orders of magnitude greater than 
the other methods. With the LAFAS-1 all three elements 
were measured with sample volumes 20um (Pb) and $0 um 
(Cd, Bi). In the traditional method a much longer time was 
required in the sampling and the samples had to be much 
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larger. There are three principal sources of entry of heavy 
metals into the atmosphere: wind erosion of the soil 
surface, volcanic ejecta and microspray from the ocean 
surface. The contribution of different sources is examined 
in detail in the example of Pb. Figures 2; references 21: 20 
Russian, | Western. 


Efficiency of Airborne Thermal Imagers in 
Monitoring Pipelines for Petroleum and Petroleum 
Products 

94 7J0039A St. Petersburg OPTICHESKIY ZHURNAL 
in Russtan No. 1, Jan 93 (manuscript received 

17 Mar 92) pp 6-8 


[Article by R. M. Aleyev, candidate of technical sciences, 
V. A. Ovsyannikov, candidate of technical sciences, State 
Institute of Applied Optics, Kazan, and V. N. Chepurskty, 
Administration of Main Petroleum Pipelines, Tyumen, 
UDC 621.384.326] 


{| Abstract] Formulas are derived for computing the proba- 
bility of detecting thermal anomalies arising when there is 
leakage from gas and oil pipelines. At least 100 such 
accidents occur in Russia annually and the number is 
expected to increase. The key parameters of the thermal 
anomalies (AT,, S) arising with escape of the product from 
a pipeline and ambient inhomogeneities (AT,,,..) were 
studied in key sectors of the Ural-Siberian gas pipeline 
during summer, autumn and winter under different mete- 
orological conditions (clear, cloudy, rain, snow) with sim- 
ulation of leakage of the product tnto the atmosphere, in 
the ground at different depths, into snow and into the 
ground beneath snow. Observations were made at altitudes 
0.05...0.2 km in the spectral range 8-14 um with registry by 
a specially developed helicopter-borne thermal imager, 
whose principal technical specifications were optimized, 
outfitted with a device for measuring the difference ATR. 
The behavior of these parameters as a function of many 
other variables (including helicopter speed and altitude) 
was ascertained. For example, the maximum level of 
background radiation temperature fluctuations AT,,,., 1S 
dependent on season and prevailing meteorological condi- 
tions: 3 K (summer, daytime, clear), | K (summer, day- 
time, cloudy), 2 K (winter, daytime, clear), 0.5 K (winter, 
daytime, cloudy). Such measurements are illustrated in the 
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example of several thermal anomalies arising during real 
leaks into snow-covered ground. Figure |; references 2: | 


Russian, | Western. 


Layers Containing Heavy Hydrogen Isotopes in 
Targets for Laser Thermonuclear Fusion 
947J0035A Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Vol. 21 No. 2, Feb 94 (manuscript received 
26 Jul 93) pp 155-157 


[Article by Yu. A. Abramov, A. V. Bessarab, A. V. Veseloy, 
P. I. Gavrilov, A. A. Druzhinin, V. M. Iz7gorodin, T. V. 
Karelskaya, G. A. Kirillov, G. V. Komleva. G. A. Lyamin, 
G. P. Nikolayev, A. V. Pinegin, V. T. Punin, K. G. 
Rabinovich, V. N. Romayev, V. G. Rogachey. Ye. Yu. 
Solomatina, N. N. Tarasova, G. V. Tachayev, V. V. 
Andryushin, S. A. Yemelyanov, V. B. Krvuchenkov, N,N, 
Markelov, Yu. Ye. Markushkin and N. A. Chirin, All- 
Russian Experimental Physics Scientific Research Insti- 
tute, Arzamas-16, Nizhegorod Oblast, All-Russian Tech- 
nical Physics Scientific Research Institute, Chelyabinsk- 
70, All-Russian Scientific Research Institute of Inorganic 
Materials imeni A. A. Bochvar. Moscow] 


[Abstract] In developing thermonuclear targets with a 
positive energy yield it 1s customary to examine a case 
when the deuterium and tritium are present in the target in 
a condensed state. Such targets are used in laser thermo- 
nuclear fusion experiments at the Iskra-4 and Iskra-5 
facilities. The material used for the coatings 1s liquid and 
solid deuterium or a deuteritum-tritium mixture, as well as 
beryllium and titanium hydrides and polyethylene con- 
taining deuterium and tritium. An annotated diagram of 
the cryogenic unit for preparing a target in the interaction 
chamber is given. The technology for preparing cryogenic 
targets and their installation in the interaction -hamber is 
fully explained in the text. This technology 1s similar to 
that developed in the United States (such as D. L. Musin- 
ski, et al., APPL. PHYS. LETTS, 34, 300. 1979). The 
method makes it possible to obtain a cryogenic target 
100-300 pm in diameter and 0.5-2 um thick. Details of the 
method are given. For example, the behavior of the cryo- 
layer was registered by a motion picture survey of the 
shadow pattern or interferogram: holographic interferom- 
etry was used for more precise measurements of the 
thickness and uniformity of the cryolayer. Additional 
information is given on the procedures for controlling and 
monitoring the parameters and behavior of the layer. 
Figures 7; references 15: 13 Russian, 2 Western. 
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Paralleling in Computer Tomography Problems 
94700021 Moscow AVTOMATIKA I 

TE LEMEKHANIKA in Russian No. 1, Jan 94 
(manuscript received 1 Mar 93) pp 181-185 


{Article by Ye. G. Sukhov, Institute of Control Problems, 
Moscow, UDC 681.3:61] 


[Abstract] Computer tomography problems place high 
demands on computing equipment. Regularization 
methods must be used; consequently, matrix algorithms 
must first be developed. Cellular methods may be advan- 
tageously used to solve large linear algebra problems on 
parallel computers by recursively decomposing the matrix 
problem and taking advantage of computer features. This 
paper studies the applicability of cellular methods in 
two-dimensional linear computer tomography. The image 
is represented by a square symmetric matrix of order n, 
which determines the resolution. A cellular-triangular 
SIMD computer with numerous processor modules with a 
small amount of local memory and a moderate amount of 
common memory may be used to solve the problem. The 
entire system can be controlled with a single program in 
special computer memory. Another way of solving the 
problem 1s to invoke control from a host machine, typi- 
cally a PC. The first solution is suitable for tomography, 
the second for design work. References 5 (Russian). 


Effectiveness of Fourier, Hartley and Walsh 
Spectral Transforms in Algorithms To Compress 
Digital Speech Signals 

947G0023 Riga AVTOMATIKA I 
LYCHISLITELNAYA TEKHNIKA in Russian No. 1, 
Jan 94-Feb 94 (manuscript received 1 Jun 93) pp 65-69 


[Article by G. V. Kuznetsov; UDC 519.717:621.39: 
534.782.001] 


| Abstract] Pulse-code modulated and delta-modulated sig- 
nals are used to represent speech signals. The Fourier 
spectra of pulse-code modulated signals were analyzed; 
Hartley spectra were also considered. The spectra were 
divided into frequency ranges, or spectral coefficients. 
[hree spectra types were isolated: those with almost all 
energy at low frequencies, mixed spectra, and those with 
most energy in the high-frequency range. The number of 
coefficients which can be transmitted in one frame is 
determined. Methods of decreasing the initial number of 
coefficients are described. A graph of the signal compres- 
sion algorithm 1s presented. An algorithm is developed to 
compress a delta-modulated speech signal: an Adamar- 
ordering algorithm is used to represent a delta-modulated 
signal in the form of coefficients expanded into a system of 
orthogonal Walsh functions. The minimum number of 
spectral coefficients is determined for which analog signal 
quality 1s not worsened. Vector quantization and orthog- 
onal Fourier, Hartley, and Walsh transforms were found to 
be effective in compressing pulse-code-modulated and 
delta-modulated speech signals. The algorithm used to 
determine the optimal code size is described, and the 
results are discussed. Optimal transmission speeds are 
found to be 2.3-2.5 kb/s for delta modulation and 4.6-4.8 
kb/s for pulse-code modulation. Figures 4; references 4 
(Russian). 
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Computer Technology of Creating Digital Terrain 
Models Using Aerospace Photos 
947G0024 Moscow GEODEZIYA | KARTOGRAFIYA 
in Russian No. 12, Dec 93 pp 49-53 


[Article by G. V. Barabin, V. I. Vershinin, V. G. Yelyush- 
kin, L. I. Yablonskiy; UDC 528.711.18:[681.3:516] 


{Abstract} Automated terrain analysis requires reliable 
detailed information on the spatial position and relative 
heights of objects in digital form. Currently, this is done 
with photogrammetric processing of stereoscopic large- 
scale aerial photographs. This, however, is slow. A com- 
puter method of creating digital terrain models has been 
developed which uses individual large-scale space and 
aerial photographs, digital topographical maps, or large- 
scale topographical maps. The system uses an IBM-AT PC 
with a half-tone scanner. Single-exposure, panoramic, and 
infrared aerospace images may be used. The article exam- 
ines the following steps in the process: preparatory work; 
photo scanning with a half-tone scanner; formation of a 
digital relief matrix; acquisition of the coordinates of 
reference points in the coordinate systems of the photo and 
the terrain, photographic resection; photo digitizing; pho- 
tographic intersection; determination of the relative 
heights of objects; and formation of the digital terrain 
model. The resultant models are highly accurate, detailed, 
and reliable. References 3 (Russian). 


Fractal Properties of Controlled Object Dynamics 
94 7G 00264 Moscow AVTOMATIKA 1 
TELEMEKHANIKA tn Russian No. 2, Feb 94 
(manuscript received 22 Dec 92) pp 59-67 


[Article by M. M. Khasanov, Ufim Oil Institute; UDC 
519.718] 


[Abstract] Random vibrations in technical systems may 
provide information on an object or its internal character- 
istics. Estimates of the dimensions of attractors and fractal 
properties of chaotic time series of observations may be 
used to identify motion in dynamic systems, and may 
diagnose changes in their states. Separation of true chaos 
from system noise is discussed. Examples from the field of 
oil and gas extraction are presented which illustrate the 
possibility of using these charateristics to monitor and 
control technological proesses using data obtained 1n the 
course of normal operations. It 1s shown that this informa- 
tion may be used to increase operational efficiency and 
extend the lifetime of equipment. Figures 4; table 1; 
references 13 (Russian). 


Set-Theoretical Approach to Classification of 
Statistical Classes 

947(;0026B Moscow AVIOMATIKA 1 
TELEMEKHANIKA in Russian No. 2, Feb 94 
(manuscript received 24 Nov 92) pp 78-87 


[Article by A. G. Bronevich,. A N. Karkishchenko, 
Taganrog Radiotechnical Institute, UDC 519.237.8] 


[Abstract] This paper examines rather complex statistical 
objects, random processes characterized by their own 
probability dis ributions. The objects are formalized using 
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the concept of a statistical class, which 1s introduced in this 
article. The main vehicle for describing statistical classes ts 
level sets. These sets are defined by set-theoretical opera- 
tions on. statistical classes, in particular, measures of 
mutual inclusion and equality of arbitrary classes. Many 
properties of level sets are studicd in the first part of the 
article. [tis shown that a group of these sets can be used to 
define a statistical class. Operations on statistical classes 
are a natural extension of operations on level sets. The link 
between level sets and the traditional axiomatic theory of 
fuzzy sets is described. The set of minimal events, 
described in this paper, leads to the representation of a 
statistical class in the form of a fuzzy set. The link between 
fuzzy sets and probability distributions is established. The 
measures of inclusion and equality used for statistical 
classes can be transferred to arbitrary fuzzy sets, and more 
importantly, to fuzzy intervals and numbers. However, not 
every fuzzy set corresponds to a Statistical class, and this 1s 
an issue that must still be addressed. References 6: 4 
Russian, 2 Western 


Complexity of Sequential Implementation of 
Cellular Automata Mappings 

94 7G 0026C Moscow AVTOMATIKA I 
TELEMEKHANIKA tn Russian No. 2, Feb 94 
(manuscript received 14 Jan 93) pp 149-160 


[Article by A. I. Adamatskty, St. Petersburg State 
University; UDC 519.713] 


[Abstract] Cellular automata are discrete mathematical 
models of multi-component natural and artificial systems 
consisting of a large number of relatively simple elements 
linked locaily into regular structures. Cellular automata 
may be applied to parallel asynchronous computation or 
image processing. This article examines an algorithm to 
model multi-dimensional deterministic finite asynchro- 
nous cellular automata with memory in a Turing machine 
with one-dimensional tapes (Turing machines without 
memory are also considered). Turing machines are claa- 
sical devices for evaluating the complexity of calculations. 
[-stimates are obtained for the spatial and temporal com- 
plexity of modeling. It is found that the number of cell 
states, the size of the vicinity around a cell used to 
determine its state, the amount of memory, and the 
maximum delay as a cell changes from one state to another 
are either constant or vary insignificantly as the number of 
cells increases. Formulas are presented which are useful in 
evaluating the complexity of modeling asynchronous cel- 
lular automata vith memory. Examples of the modeling of 
multi-component systems are presented. The case of a 
network of cellular automata 1s considered. Figures 8; 
references 16: 8 Russian, 8 Western. 
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Asymptotic Analysis of an Inhomogeneous 
Network Model of Multiprocessor and 
Multi-Terminal Systems 

947G0026D Moscow AVIOMATIKA 1 
TELEMEKHANIKA in Russian No. 2, keb 94 
(manuscript received 6 Apr 93) pp 161-171 


[Article by A. I. Lyakhov, Institute of Control Problems, 
UDC 689.324:519.248] 


[Abstract] This article examines and analyzes a closed 
exponential network of queues of large dimension with 
several classes of calls. This network, which includes finite 
sources of calls of every class and a set of one-channe! 
devices, is a generalized model of inhomogeneous multi- 
processor systems with a completely connected interface, 
as well as a generalized mode! of multiterminal systems 
with external memory. The Laplace method is used to 
prove a system of assertions which define and validate 
asymptotic approximations for basic stationary character- 
istics of the model for a rather broad set of cases of load 
distributions among the servicing devices in the network. 
This 1s in contrast to previous papers where asymptotic 
approximations with a predetermined accuracy were 
obtained only for cases of a single class of calls or a small 
load on all (finite) one-channel devices. The simple form of 
the approximations makes it possible to guarantee accu- 
racy and quickly obtain a solution to the problem of 
evaluating the performance of multiprocessor and multi 
terminal systems. Figure 1; references 20: 11 Russian, 6 
Western. 


Sequential-Parallel Automated Design of Complex 
Technical Objects 

947G0026E Moscow AVIOMATIKA 1 
TELEMEKHANIKA in Russian No. 2, keh 94 
(manuscript received 1 Mar 93) pp 172-189 


[Article by E. A. Trakhtengerts, Institute of Control 
Problems, Moscow; UDC 62-50:658.512] 


[Abstract] This paper gives a general overview of the use of 
computers in the design of multi-component systems. The 
article begins by describing the concept of computerized 
teleconferencing, where all participants see the same thing 
on their screens and can act on it while communicating tn 
real time. It 1s noted that collaborations of researchers are 
no longer limited by geography, and that international 
collaborations are becoming more and more common. The 
problem of evaluating the complexity of a task 1s dis- 
cussed. Breaking down « project into parts which can be 
worked on by different teams speeds the design process, as 
does the use of expert systems. Limits on the number of 
designers and workstations require coordination of 
resources and efforts. A flow chart shows how work can be 
organized. The process of limiting the number of variants 
to examine and selecting the best variant is described 
mathematically. Integration of components and selection 
of optimal designs from the point of view of integrating 
them with other components are addressed. Basic concepts 
involved in the design and construction of a network for 
designers are outlined, as well as the connection of separate 
networks with gateways or by uniting them into one 
network. Multitasking and servers are described. Figures 5: 
tables 4; references 6: 4 Russian, 2 Western. 
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MIS and Bipolar transistor Models for LSI 
Circuit Design Calculations Considering Radiation 
Effects 

94 7KOOS24 Moscow MIKROELEKTRONIKA 

in Russian No. 1, Jan 94 (manuscript received 

6 Jun 93) pp 21 38 


[Article by K. © Petrosyants, 1. A. Kharitonov, Moscow 
State Institute of Electronics and Mathematics (Technical 
University); UDC 621.382] 


[Abstract] A modified mode! of a MIS transistor 1s devel- 
oped which. in contrast to standard models, provides a 
continuous description of the volt-ampere characteristic, 
providing 4 more accurate model of analog circuits oper- 
ating in pre-threshold mode. The slope and displacement 
of model pre-threshold characteristics 1s determined by 
induced charges which reflect physical processes in the 
irradiated structure. A new method of determining 
threshold yoltages and current from measured volt-ampere 
characteristics 16 proposed. Compared to the method 
which determines threshold voliage at a constant current, 
this method more accurately describes the volt-ampere 
characteristic of irradiated transistors in weak inversion 
mode. The standard model! of a bipolar transistor 1s 
supplemented with recombination components of the base 
current that arise in various areas of the structure. Each 
recombination component 1s unambiguously physically 
linked with the electrophysical parameters of the semicon- 
ductor structure. the geometric dimensions, and the radi- 
ation dose. Consequently, the new model can rather easily 
evaluate various design variants of transistor structures 
from the point of view of radiation resistance. Software 
has been developed to determine model parameters and 
radiation coefficients for this model. Figures 8; references 
24: 4 Russian, 20 Western 


Threshold Voltage of Onset of Negative 
Differential Conductivity in Thin Film GaAs 
Structures with a Schottky Barrier 
947KONO82B Moscow MIKROELEKTRONIKA 

in Russtan No lan 94 (manuscript received 
27 Jan 93) pp 42-47 


[Article by N. B. Gorey, Ye. F. Prokhorov, A. T. Ukolov, 
Institute of Technical Mechanics, Ukrainian Academy of 
Sciences; UDC 621.382] 


[Abstract] The threshold voltage of the onset of negative 
differential conductivity 1s studied in a thin film n-GaAs 
structure with a Schottky barner and with a semi-insuiated 
compensated substrate. When the Schottky barrier deple- 
tion region 1s adjacent to the film-substrate junction deple- 
tion region, as cut-off voltage increases at the barrier there 
is not the usual decrease in the threshold voltage of the 
onset of negative differential conductivity, but an increase. 
This 1s because the voltage at the gate increases with the 
ratio of the longitudinal field at the drain end of the gate to 
the longitudina! field at the source end (the distribution cf 
the longitudinal field becomes more homogeneous). Fig- 
ures 2: references 4 (Russian) 
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Silicon MIS Structures with Disprosium and 
Lutetium Oxides and Rare-Earth Element 
Diffusion in Silicon 

947K0082C Moscow MIKROELEKTRONIKA 

in Russian No. 1, Jan 94 (manuscript received 

5 May 93) pp 48-53 


[Article by N. V. Latukhina, V. A. Rozhkov, N. N. 
Romanenko, Samara State University, UDC 621.382] 


[Abstract] This article presents a study of the electrophys- 
ical properties of silicon MIS structures with dielectric 
films of disprosium and lutetium oxides manufactured 
with high-temperature (1323-1593 K) oxidation of rare- 
earth metal films. Rare-earth metal oxide films have a 
specific resistance on the order of 10'’ O cm, a large 
specific capacitance (3X10*-3.6X10* pF/cm?), small 
dielectric loss tangents (0.4X 10 '-5X10°') and a high elec- 
tric strength (2X10°-4X10° V/cm). The volt-capacitance 
characteristics method shows that the MIS structures, 
compared to thermal silicon dioxide structures, have a 
substantially lower built-in fixed charge in the dielectric, 
and have a large breakdown voltage. The dependence of 
depth of bedding of the p-n junction on diffusion time of 
disprosium into silicon is determined at various diffusion 
temperatures. The depth of bedding increases nonlinearly 
as the time and temperature of diffusion increases, and this 
figure varies from 0.5 to 2.5 um. Diffusion coefficients are 
determined for disprosium and lutetium atoms in single 
crystal silicon. Diffusion coefficients increase from 3X10 
i: to 10'! and from 10°''* to 4.2X10°'? cm?/s as tempera- 
ture increases from 1373 to 1593K for disprosium and 
lutetium respectively. MIS structures with rare-earth metal 
oxide films have a positive fixed charge in the dielectric 
which ts a factor of 4-7 lower than in thermal silicon 
dioxide structures. Figures 4; tables 2; references 5: 4 
Russian, | Western. 


Electric Modeling of Thin Film 
Electroluminescent Capacitors 

947K0082D Moscow MIKROELEKTRONIKA 
in Russian No. 1, Jan 94 (manuscript received 
22 Feb 93) pp 59-64 


[Article by M. K. Samokhvalov, Ulyanov Polytechnical 
Institute: UDC 621.382] 


[Abstract] Previous papers have outlined the basic physical 
phenomena behind electroluminescent structures and the 
processes which occur in the luminophore and dielectric 
layers. However, no electric model of electron processes in 
the electroluminescent structure of thin film capacitors has 
been developed. A thin film electroluminescent capacitor 
consists of a transparent electrode, dielectric, lumino- 
phore, dielectric, and opaque electrode on a glass sub- 
strate. The electric properties of the luminophore layer are 
nonlinear. In the equivalent circuit this is modeled with a 
capacitor with a capacitance equal to the geometric capac- 
itance of the luminophore layer connected in parallel to a 
nonlinear resistance. The dielectric layer 1s modeled with 
capacitors whose capacitances are geometric capacitances 
of the dielectric film connected in parallel with variable 
resistors. A full schematic is given in a figure. The real thin 
film electroluminescent capacitor and the model were 
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compared. It was found during testing tuat volt-charge 
characteristics could be used for quality control. The time 
dependence of current was determined for a sinusoidal and 
linearly alternating voltage. The model provides an ade- 
quate representation of electron processes in thin film 
electroluminescent structures... The model may be 
modified to represent more complex effects. Figures 3; 
references 6: 4 Russian, 2 Western. 


Optical Transfer Function of a Backlit Photodiode 
Matrix 


947K0082E Moscow MIKROELEKTRONIKA 
in Russian No. 1, Jan 94 (manuscript received 
8 Dec 92) pp 86-93 


[Article by V. P. Fedosov, Institute of Optico-Neuron 
Technologies, Russian Academy of Sciences; UDC 
621.383-181.48:621.3.049.77] 


[Abstract] This article obtains analytical expressions for 
the optical transfer function of a matrix of backlit photo- 
diodes (a “flip chip”), with a consideration of cross- 
interactions and the discrete positioning of sensitive 
matrix elements. A method of solving the problem of 
converting the spatial frequencies of an optical image with 
a multi-element photoreceptor matrix is developed. The 
method is based on construction of an effect function. 
Figures 2; references 3 (Russian). 


Spectral and Correlation Characteristics of 
Nonlinearly Frequency Modulated Signals 


947K0080A Moscow RADIOTEKHNIKA in Russian 
No. 1, Jan 94 pp 28-31 


[Article by A.N. Denisenko and O.A. Stetsenko; 
UDC 621.391.81] 


[Abstract] Both spectral and correlation characteristics of 
nonlinearly frequency-modulated pulse signals are com- 
prehensively examined, nonlinear rather than linear fre- 
quency modulation being necessary for perfect shaping of 
compressed signals. For specificity are considered a pulse 
signal u(t)= Re [U(t)exp(jwot)} and power-law frequency 
modulation w(t)= w4(2|q/t)?sign(t): t- time, |t] < 1,,- pulse 
duration, U(t)= U,exp(jyt}- complex envelope with ampli- 
tude U, and phase y(t), @,- frequency deviation, p- power 
exponent, sign(t)- sign function. Analytical expressions are 
derived for the spectral density S(w) and the correlation 
function R(t) of such signals. The continuous phase y(t) in 
the expression for the spectral density is approximated is 
approximated with a piecewise-constant function coin- 
ciding at discrete time intervals At= t,/2N and the phase 
difference y(t)- w(t- t) in the expression for the correlation 
function 1s made approximately equal to tw(t). For a 
numerical analysis, S(w) and R(t) are normalized to S(0) 
and R(0) respectively. Calculation for p < | and for p > | 
including p= | confirm that within the m < t<], fre- 
quency range the signal spectrum is almost uniform when 
p= | (linear frequency modulation) and nonuniform when 
p < 1 orp > 1, with the maximum spectral density S at 
frequencies near @, when p < | and near w= 0 when p > 
1. The farther p is from 1, moreover, the higher and 
narrower is the S(w)/S(0) peak. Figures 5. 
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Fast Algorithm of Digital Aperture Synthesis 


947K0080B Moscow RADIOTEKHNIKA in Russian 
No. 1, Jan 94 pp 32-35 


[Article by O.Yu. Ivanov, V.G. Kobernichenko, and L.B. 
Neronskiy; UDC 621.396.96] 


[Abstract] A quasi-optimum but fast algorithm is pro- 
posed for digital radar aperture synthesis: subdivision of 
the reference function Q into M not overlapping time 
intervals (subapertures) with K readings in each and 
simplified data processing in each. For specificity is 
considered formation of a continuous radar image by the 
method of subframes, namely from (1 < AN < N) 
readings taken along the signal path with partial change 
of information in the memory of the aperture processor 
after every image forming stroke. For usually small 
subapertures K and subframes AN the the two steps of the 
algorithm are: |) formation of M subaperture sums, after 
phase correction of each input reading; 2) formation of 
AN output readings from the M subaperture sums, after 
additional phase correction and then another summa- 
tion. The main advantage of this algorithm over the basic 
one is that the same and only the same M subaperture 
sums are used for formation of the AN output readings, 
inasmuch as the weight function included in the reference 
function remains constant within a subframe. Conse- 
quently, in the case of AN = K formation of each new 
reading for the output image requires only 2™ complex 
multiplications and additions and thus K/2 times fewer 
than are required for conventional convolution. The 
algorithm will be still faster when a fast Fourier transfor- 
mation is performed during execution of the second step. 
An analysis of the radiation pattern of an antenna with a 
thus synthesized aperture indicates that both the width of 
the major lobe and the height of the first minor lobe are 
determined principally by the radiation pattern of the 
array multiplier, which corresponds to a focused antenna 
of the same dimensions. The radiation pattern of a 
subaperture remains constant within a subframe and 
changes by jumps from one subframe to another. Figures 
3; references 4. 


Improving Mode Self-Filtering in Hollow 
Waveguides with a Multilayer Magnetodielectric 
Case 

947K0077A Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No. 1, Jan 94 (manuscrint 
received 5 Jun 92) pp 53-61 


[Article by M. V. Davidovich; UDC 621.372.8] 


[Abstract] Complex discharge modes of hollow multimode 
waveguides with a multilayer case are studied with a 
rigorous electrodynamic method based on joining of field 
segments and the resultant dispersion equation in a com- 
plex plane. The waveguide case is composed of magneto- 
dielectric materials with losses. By varying the thicknesses 
and permeabilities of the layers and their depth in the case, 
one can achieve a significant broadband improvement in 
mode selection at high frequencies. One can also achieve 
this by reducing losses in the main mode at low frequen- 
cies. The figures show run losses of the first few fast modes 
of a cylindrical multimode dielectric waveguide with a 
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hollow channel for various configurations of complex 
permittivities and permeabilities and different numbers of 
layers. The effect of resonant and nonresonant materials 
on self-filtering are explained. Figures 6; table 1; references 
19: 14 Russian, 5 Western. 


Remote Observation of the Development of 
Thunderstorm Activity 


947K0077B Moscow RADIOTEKHNIKA I 
ELEKTRONIKA tn Russian No. 1, Jan 94 (manuscript 
received 22 Dec 92) pp 68-73 


{Article by M. S. Aleksandrov, V. A. Yepanechnikov, Yu. 
V. Kazarov; UDC 621.396.933:551.594] 


[Abstract] This paper presents observations of the devel- 
opment of storm activity in the European region of Russia 
using single-point passive thunderstorm radar. The device 
has an electric collapsible whip antenna and a magnetic 
loop antenna, amplifiers, digital recorders for atmospheric 
phenomena, a small computer, a CAMAC crate, color 
display. and printer. The range is 300-2000 km. RMS 
range error is 7-10%, angular error up to 2°. Phenomena 
are received in the 5-20 kHz range. Readings are taken 1-3 
times per minite. Examples of the recording of sources of 
thunderstorm discharges are presented on a map of the 
territory under investigation. Activity can be tracked 
simultaneously over the entire European region of Russia. 
The results agree with meteorological data obtained at the 
same time. The studies experimentally demonstrated the 
ability to evaluate the current thunderstorm situation and 
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the dynamics of storm development in a territory with a 
radius of up to 2000 km. Figures 5; references 13: 9 
Russian, 4 Western. 


Determining the Coordinates of Local 
Inhomogeneities on the Surface of an Object 
Using a Multi-Frequency Amplitude-Phase 
Backscatter Pattern with Phase Distortions 
947K0077C Moscow RADIOTEKHNIKA I 
ELEKTRONIKA in Russian No. 1, Jan 94 (manuscript 
received 14 Sep 92) pp 81-91 


[Article by A. A. Manukyan; UDC 621.396.962.33: 
621.391.26] 


[Abstract] This paper studies the reverse problem of dif- 
fraction for local inhomogeneities rigidly attached to the 
surface of an object. The method of constructing a two- 
dimensional radar image is analyzed. The method is based 
on application of the synthesized aperture method to the 
development of a packet of broadband signals when one 
only knows the intensity of the reflected signal. The quality 
of the resultant mage is studied. The limits imposed on 
the parameters of the discrete signal (to avoid an ambig- 
uous measurement) are formulated. Modeling results are 
presented. Coherent one-dimensional and two- 
dimensional portraits are contrasted. Two-dimensional 
images are found to have a better resolution. Noncoherent 
images are poorer than coherent ones, as noncoherent 
images are plagued with false peaks and a decreased signal 
to noise ratio. Figures 6; references 9: 7 Russian, 2 
Western. 
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AVIATION AND SPACE TECHNOLOGY 


Aero-Optical Nozzles of Gas Dynamic Lasers 


947F01144A Novosibirsk PRIKLADNAYA MEKHANIKA 
I TEKHNICHESKAYA FIZIKA in Russian No. 6, 
Nov-Dec 1993 (manuscript received 30 Aug 92) pp 20-28 


{Article by M. G. Ktalkherman, V. M. Malkov, 
Novosibirsk; UDC 533.697+532.517.4] 


[Abstract] In chemical and gas dynamic lasers, phase 
aberrations form in the resonator cavity on density inho- 
mogeneities in the medium. These inhomogeneities occur 
in the stream beyond a specific nozzle. The degree of 
curvature of the two-dimensional edge as radiation passes 
through the medium determines optical quality. This 
paper studies the optical quality of the stream beyond flat 
nozzles typically used in gas dynamic lasers and cellular 
nozzles used in chemical and gas dynamic lasers. Phase 
distortions occur in both regular and turbulent structures. 
The stream in the resonator cavity was sampled with a 
small diameter beam. The focal point method was used to 
study the effect of stream features beyond flat and cellular 
nozzles on the optical quality of the medium. Light scat- 
tering occurs in turbulent wakes. Phase changes in the light 
beam are due to the structure and size of the wakes. Flat 
nozzles provide no advantage over cellular nozzles for 
resonators with a stream of around 80 m or greater. 
Figures 6; references 20: 6 Russian, 14 Western. 


Effect of Injector Nozzle Design Parameters for 
the Model Combustion Chamber of a 
Liquid-Propellant Rocket Engine on the 
Generation of Transverse Gas Vibrations 
947F0114B Novosibirsk PRIKLADNAYA MEKHANIKA 
1] TEKHNICHESKAYA FIZIKA in Russian No. 6, 
Nov-Dec 1993 (manuscript received 24 Aug 92, after 
revision 23 Dec 92) pp 48-57 


[Article by B. I. Malinin, UDC 534,28:56.46] 


[Abstract] This paper experimentally studies the effect of 
the design parameters of the injector nozzle of a combus- 
tion chamber on the stability of the combustion process 
with regard to relatively transverse gas vibrations within 
the chamber. Independent parameters studied individually 
are: length, diameter, and shape of gas lines, and the 
transmission rate of the injector nozzle when other design 
and operating parameters remain unchanged. The trans- 
mission rate of the nozzle is the ratio of the total area of the 
gas lines in the nozzle to the cross sectional area of the 
cylindrical part of the chamber. The nozzles tested here 
have ratios of 0.134 and 0.255. Different gas line lengths 
lead to a significant change in the flow rate at which 
vibrations occur. The minimum flow rate at the lower edge 
of the vibration region for both nozzles was virtually the 
same. given identical line lengths. There are two distinct 
stability minima in the studied ranges of line length, 48-62 
and 156-169 mm. The next minimum its at 250 mm. 
Maxima are clearly visible at 6-12, 100-120, and 210 mm. 
The stability of combustion is calculated as a function the 
Mach number and the ratio of the length of gas lines | to 
the wavelength of sound in the lines, A. At the best stability 
value, minima and maxima are separated by about 0.5I/A. 
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At the worst stability value, they are separated by 0.25]/A. 
This is a key finding of his paper and indicates the acoustic 
nature of the effect of gas line length. Converging lines 
have advantages over cylindrical ones. Resonance proper- 
ties of the nozzle lines are key in determining optimal 
length. The interaction of longitudinal gas vibrations in the 
gas lines and transverse (tangential) gas vibrations in the 
combustion chamber is studied. Figures 8; references 9: 6 
Russian, 3 Western. 


New Materials and Processes—Prospects for 
Development and Creation of Aviation 

Engineering 

947F00944 Moscow PROBLEMY 
MASHINOSTROYENIYA I NADEZHNOSTI MASHIN 
in Russian No. 2, Mar-Apr 94 (manuscript received 

24 Nov 93) pp 3-11 


{Article by R.Ye. Shalin, Moscow; UDC 629.7] 


[Abstract] Materials now being developed will make it 
possible to improve the weight efficiency of aircraft and 
helicopters being built for use in 1995-2010 by 15-20 
percent and extend their life by a factor of 1.5. High- 
strength aluminum alloys of the system Al-Zn-Mg-Cu and 
medium-strength alloys of the system Al-Cu-Mg are now 
being developed that will make it possible to produce 
molded components with strengths up to 540-600 MPa 
and forged components with strengths up to 450-550 MPa. 
One area receiving particular attention is that of devel- 
oping lithium-alloyed aluminum alloys (the alloys 1441 
and 1430) with a reduced density (2.58 g/cm’), increased 
elasticity modulus, and a 10-20 percent longer life. The 
weldable structural alloy 1151 is much more heat and 
corrosion resistant than its foreign counterpart 2219 and is 
even superior to many nonweldable structural alloys. The 
process for producing casting aluminum alloys 1s also 
being improved. The high-strength alloys VALI2 and 
VAL14 are stronger than their foreign counterparts and do 
not contain silver, and their strength should reach 600 
MPa by the end of the century. The high-temperature 
alloys ATsRIU and VALI8 may be used at temperatures 
up to 540°, and corrosion-resistant and impermeable alloys 
with respective strengths of 420 and 480 MPa should be 
available by the year 2000. New strong casting and 
wrought magnesium alloys have made it possible to dra- 
matically reduce the weight of aviation-related products. 
Work is under way to create magnesium-based composite 
alloys reinforced with B, C, and SiC fibers. The Mg-B 
composite has a density of 2.44 g/cm’, strength of 1,500 
MPa, elasticity modulus of 260 GPa, and ultimate strength 
of 61.5 km, which makes it significantly stronger than 
high-strength aluminum, magnesium, and titanium alloys. 
In the future, these materials will have a strength of 2,000 
MPa, elasticity modulus of 300 GPa, and working temper- 
ature of 400°. The main goals of research in the area of 
titanium alloys are to increase specific strength and heat 
resistance, increase reliability and life, and expand the 
temperature range in which such alloys may be used. VT 36 
is among the most promising developments in the area of 
titantum alloys. When compared with VTI8U, it is 15 
percent more heat resistant at 600°C. The alloy VT8M, 
which is alloyed with tin and zirconium, 1s more crack 
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resistant than VT9. The alloy VT35 has an ultimate 
strength of 1.150 to 1.200 MPa. Another new direction 1s 
that of creating high-strength and high-temperature struc- 
tural t ionium alloys on the basis of a tnphase structure 
involviug a- and f-solutions and intermetallide dispersion 
strengthening. Titanium alloys of this type make it possible 
to increase their operating temperature from 300-350 to 
450-500 C and ultimate strength to 1.400 MPa. A great 
deal of attention 1s being paid to developing fundamentally 
new alloys based on titanium aluminides (T1,Al and TiAl) 
that. at a density of 3.8 g/cm‘, make it possible to increase 
the working temperature to 750-800°C and elasticity mod- 
ulus practically to the level of steel (170 GPa). Research ts 
also under way to use the method of granular metallurgy to 
produce a new class of steel-steel composites that, by the 
year 2005, should boast an ultimate strength of 2,500 MPa 
and a five- to tenfold increase in fracture toughness. The 
general trend in modern aviation instrument making has 
demanded the development of increasingly miniaturized 
permanent magnets with complex configuration, and 
materials based on intermetallic compounds of rare earth 
elements and transition metals have been developed for 
such purposes. High-temperature nickel alloys appear to be 
the most promising materia! for turbine disks and the final 
stages of gas turbine engine compressors in the next 
decade. Principles of producing a controlled microstruc- 
ture in stampings of disks providing the required set of 
service properties tor new materials have been developed 
and implemented. A new class of disk materials based on 
nickel intermetallides is being developed that should 
become the primary material for gas turbine engine disks 
inthe 2!st century and that can be used at temperatures up 
to 980°C. The single-crystal allovs ZhS32, ZhS36, and 
7hS40 are also promising. Another important problem of 
aviation engineering 1s that of protecting the surface of 
turbine blades from high-temperature oxidation. New 
high-temperature multicomponent protective coatings 
have been developed that have proved effective in solving 
the problem. New combined condensation-diffusion 
plasma-ion coatings have been developed that are charac- 
terized by good protective properties at temperatures of 
1. 100-1,200° and that result in a turbine blade life of more 
than 1.000 hours. In the area of ceramic coatings, new 
coatings with a low heat conduction, high temperature 
coefficrent of linear expansion, and heat resistance higher 
than that of familiar metallic coatings of the system 
Ni-Cr-Al-Y have been developed and are considered 
promising for use in the turbines of high-temperature gas 
turbine engines. Work to create metal-matnx composites 
iS proceeding in the directions of improving their service 
characteristics and maximum realization of the starting 
components properties. A boral composite material has 
been created that has an optimum combination of tensile 
strength (1.400 MPa). shear strength (an elasticity modulus 
of 230 GPa). fatigue resistance, and fracture toughness. 
The method of vacuum-compression impregnation has 
heen used to develop promising fiber-reinforced compos- 
ites. Another promising direction in aviation matenials 
science ts that of layered metal-polymer composites. The 
new layered compostte alor (aluminum and acrylic plastic) 
is 10-1 S percent less dense than aluminum sheets and more 

development of fatigue cracks and has 
ength and damping properties. Bionics 1s 


resistant to the 
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another fundamentally new direction in creating aviation 
materials. Figures 3, tables 6. 


Spectral Profile of Wave Numbers of Longitudinal 
Vortices and Features of the Flow in a Supersonic 
Stream 


947F00934 Moscow PRIKLADNAYA MEKHANIKA ! 
TEKHNICHESKAYA FIZIKA in Russian 

Vol. 34 No. 5 (201), Sep-Oct 93 (manuscript received 
13 Nov 92) pp 41-47 


[Article by V.I. Zapryagayev. S.G. Mironov. and A.V. 
Solotchin, Novosibirsk; UDC 533.6.011] 


[Abstract] Studies of supersonic streams flowing from an 
axisymmetric nozzle in a nondesign mode have revealed 
unexplained azimuthal inhomogeneities in the distribu- 
tion of their gas-dynamic parameters. One possible reason 
for such azimuthal inhomogeneity may be coherent vortex 
formations of the Taylor-Goertler vortex type. Longitu- 
dinal vortex structures have also been observed 1n the zone 
of interaction of a supersonic stream and liquid. Several! 
publications have presented analytical descriptions of Tay- 
lor-Goertler instability in supersonic streams. The study 
reported herein 1s an expanded experimental investigation 
of the said phenomenon that includes sound measure- 
ments of variations in total pressure. data about the 
spectral profile of the wave numbers of three-dimensiona! 
inhomogeneities, and laser visualization of the stream’s 
cross section. The experiments were conducted in a stream 
unit using equipment described elsewhere. The main dif- 
ference between the present and previously reported exper- 
iments is that the experiments reported herein involved 
the use of a rotating nozzle. which made 1t possible to 
obtain data regarding the nature of the azimuthal inhomo- 
geneities in the flow field of the entire stream (the range of 
variation of the azimuthal angle equaled 360° versus 57 1n 
the previous experiments). The azimuthal inhomogene- 
ities were studied in a supersonic underexpanded air 
stream flowing from an axisymmetric conical nozzle with a 
0.02-m-diameter outlet into a submerged space. The 
stream had a Mach number of 1.5 at the outlet and. the 
ratio of the pressure at the nozzle section to the externa! 
pressure equaled 4.15. The Reynolds number. calculated 
on the basis of the characteristic stream velocity at the 
nozzle section, the dynamic viscosity in the submerged 
space, and the length of the first cell of the underexpanded 
stream, equaled 3.6 x 10°. Because a comparison of the 
results obtained at nozzles with different degrees of inner- 
surface roughness demonstrated a link between the cond- 
tion of the nozzle’s inner surface and azimuthal inhomo- 
geneity in the stream, the nozzles selected for use in the 
experiment had a surface rough spot height not exceeding 
2.5 um. The intensity of the inhomogeneities observed 
differed for different azimuthal angles. The experiments 
confirmed that a significant inhomogeneity in the distri- 
bution of gas-dynamic parameters in the azimuthal direc- 
tion is present in the outer part of the compressed layer of 
a supersonic underexpanded stream and that ignoring this 
fact may result in a systematic error in determining gas- 
dynamic parameters of as high as 40 percent. The spectra! 
measurements of the wave numbers of three-dimensional 
inhomogeneities indicated a complex heteroscale set of 
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interacting disturbances. A consolidation of the structures 
downward along the flow that was most likely caused by 
their interaction with one another and with the flow was 
observed. It was concluded that the observed quasi- 
periodic inhomogeneity of the distribution of gas-dynamic 
parameters along the azimuthal of the peripheral region of 
the stream 1s a result of disturbances that tn all likelihood 
are disturbances of the Taylor-Goertler vortex type. Fig- 
ures 6; references 18: 6 Russian. 12 Western. 


Numerical Calculation of the Three-Dimensional 
Laminar Compressible Boundary Layer on 
Contoured Delta Wings With Supersonic Leading 
Edges 

947FOO93B Moscow PRIKLADNAYA MEAKHANIKA 1 
TEKHNICHESKAYA FIZIKA in Russian Vol. 34 No. 5 
(201), Sep-Oct 93 (manuscript received 3 Nov 92, after 
revision 1 Oct 92) pp 88-94 

[Article by VN. and T.V. 
Novosibirsk, UD¢ 


[Abstract] The problem of calculating a three-dimensional 
compressible laminar boundary layer on a contoured delta 
wing with supersonic leading edges has been formulated 
and presented along with an algorithm for solving it. The 
algorithm has been used to perform calculations for the 
windward and leeward sides of a wing with a sweep angle 
(y) of 45° given a Mach number (M_) of 3 and for the 
windward side of a wing with the same sweep angle and 
Mach numbers of 3 and 6 for any number of angles of 
attack (a). The effect of Mach number. angie of attack. and 
relative profile thickness on friction coefficient and its 
contribution to the wing's total drag have been investi- 
gated. Selected results of the calculations are as follows. 
The adjusted values found for a contoured wing exceed 
their values for a plane wafer by 30 percent. The difference 
between the values found for the friction coefficient on the 
nose and those on a plane wafer is much greater when M,, 
= 6 than when M_ = 3. Calculations of the effect of the 
angle of attack on the distribution of the friction coeffi- 
cient on the leeward side of a contoured wing indicate that 
the friction coefficient decreases by about 15 percent when 
a is increased by 5° and that, given identical profile 
thicknesses and Mach numbers, the curves plotted for the 
friction coefficient (and also for the Stanton number) for 
different angles of attack are qualitatively similar to one 
another. A calculation of the contribution of the total 
intensity of friction (CF,) to the total drag (CX,) for each 
wi ‘face given Re, = 10° indicates that as M_ 

ne value of CF, decreases somewhat when a = 0 
a ases when a= 5. however, wave drag decreases 
Sigs icantly, which results In an increase in the contribu- 
tion of friction forces from 67 to 79 percent when a= 0 and 
from 21.5 to 43 percent when a= 5’. The value of CF, is on 
average 15 percent greater for a contoured wing than for a 
delta wafer, however, wave drag 1s significantly greater in 
the case of a contoured wing, which reduces the contribu- 
tion of friction forces to total drag when compared with 
that in the case of a plane delta wafer. An analogous 
phenomenon 1s observed when the angle of attack 1s 
increased. Although the value of CF, increases when a ts 
increased from 0 to 5. 


Vetlutskiy Poplavskava, 
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wave drag increases more. and as a 
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result, the contribution of friction forces decreases from 67 
to 21.5 percent when M., = 3 and from 79 to 43 percent 
when M_. Figures 6, tables 2: references 12 (Russian). 


Electro-erosion Machining in Aviation Engine 
Construction 

947F0085 Kishineyv ELEKTRONNAYA OBRABOTKA 
MATERIALOV in Russian No. 6, 1993 (manuscript 
received 17 May 93) pp 18-21 


[Article by V. I. Polyanin, A. K. Altynbayev. 
Karasev, Scientific Research Institute of Engines] 


B. Ye. 


{Abstract} This paper examines the use of electroerosion 
machining (electic discharge machining. EDM) on current- 

carrying materials (copying and piercing operations). Con- 
clusions reached from experience using EDM are 
expressed. Methods of improving EDM equipment are 
outlined, and include: increasing the range of pulse char- 
acteistics, better monitoring of the machining process, 
more flexible control, specialized machinery, new mate- 

rials, special liquids for the machining process, and expert 
systems to design procedures. Flexible modules for 
piercing operations are descnbed in detail. Current equip- 
ment achieves an accuracy of 0.01 mm. A number of 
machines in the SEP series have been developed for EDM. 
In one pass the machines can make up to 15.000 perfora- 
tions; depending on the number and diameter of the holes 
this can take 30-70 minutes. The SEL-1I 1s a specialized 
machine tool with a semi-automatic mode. and it 1s 
described. It has two independent heads and machines the 
channels between the blade of monorotors. The accuracy 
achieved in 0.05 mm; the roughness ratio ts 2.5. Refer- 
ences 3 (Western). 


Study of the Development of Turbulence in the 
Region of a Break Above a Triangular Wing 


947F0083 Novosibirsk SIBIRSKIY F1Z1KO 
TEKHNICHESKIY ZHURNAL tn Russian No. 6, 1993 


99-96 


(manuscript received 28 Jul 93) pp 22-25 


[Article vy S. P. Baruakhanov, A. V. Keyno, V. V. Kozlov, 
Institute of Theoretical and Applied Mechanics, Siberian 
Division, Russian Academy of Sciences. Novosibirsk; 
UDC 532.526] 


[Abstract] This paper clarifies the picture of the flow 
around triangular wings with a large sweepback at large 
attack angles. Experiments were conducted at subsonic 
speeds. Artificial turbulence was induced. Secondary eddy 
structures were formed which are similar to Taylor eddies 
between coaxial rotating cylinders. These structures lead to 
a laminar-turbulent transition. Creation of turbulence in 
the eddy may occur without altering the profile of the 
average speed, that 1s, without eddy decay. Figures 3. 
references 6: 4 Russian, 2 Western. 


OPTICS AND HIGH ENERGY 
TECHNOLOGY 


Optical Reconstruction of Microwave Holograms 
947F0088A Moscow VEST NIK BELORUSSKOGO 
GOSUDARSTVENNOGO UNIVERSITET A, SERIY 4 
1 FIZIKA, METEMATIKA, MEKHANIKA in Russian 
No. 3, Sep 93 (manuscript recetved 22 Mar 93) pp 17-2! 


[Article by V.I. Kondratenko, NI. Aleshkevich. IV. 
Koval, and Ye.L. Tikhova; UDC 621.373.826] 
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[Abstract] One of the main conclusions of published dis- 
cussions of optical reconstruction of holograms ts that it is 
impossible to achieve correspondence between the length- 
wise and crosswise scales of transformation of the field. 
This tact 1s a serious obstacle in analyzing antennas’ 
directional patterns with optical information processing 
equipment to reconstruct microwave holograms. The 
optical reconstruction of microwave holograms in the 
absence of constraints on coaxiality of the optical trans- 
parent and image has been considered in a mathematical 
analysis. The radiation spectrum has been calculated as a 
function of the reference wave’s angle of incidence, and the 
possibility of undistorted modeling of the directional pat- 
tern of a microwave antenna based on its hologram in the 
Fresnel region zone has been indicated for the one- 
dimensional case. An analogous consideration of a two- 
dimensional hologram confirmed the violation of the 
equality of the scales of transformation in the plane of the 
image and. accordingly. in spectral frequencies. Scale 
correspondence may be achieved only in a single cross 
section of the directional pattern, which must be taken into 
consideration when measurements are taken. Tables 6 
(Russian) 


NUCLEAR AND NON-NUCLEAR 
ENERGY 


Modeling of Radiative-Convective Heating of 
Cohesive Soil Granules in Low-Temperature 
Plasma Streams 

YI-FOLISAN thirsk PRIKLADNAYA MEKHANIKA 
LT EAKHNICHESKAYA FIZIKA in Russian No. 6, 

Nov Dec 1993 (manuscript received 30 Nov 92; after 
revision 18 Jan 93 pp v4 Ys 


[Article by A. L. Burko, V. N. Yefimenko, Novosibirsk, 
Tomsk, UDC 624.131.22:533.9...15:625.7/.8] 


| Abstract] One method of keeping up the pace of road 
n in regions without stone deposits and with 
transport and production facilities 1s the use of 
thermally fortified soi! in the earthen road bed and top 
dressing. The local soil is pregranulated and dred in 
reactors equipped with electric arc plasmotrons. Optimal 
granule size must be determined, as well as the thermal 
processing parameters. High-temperature processing of 
granules in gas streams generated by electric arc plas- 
motrons involves complex radiative and convective heat 
ge. This paper attempts to consider radiative and 
convective heat exchange in the heating of spherical soil 
particles in a stream of low-temperature plasma. The 
temperature distribution over the radius of the spherical 


construct! 


Sparse 


er1cnanege 


particle 1s determined from the beginning of thermal 
rocessing. The temperature dependence of the thermal 
nductivity of the soil was determined experimentally in 
the 4) 100) ¢ 


range and can be tracked for a specific 
initial temperature of the sphere and gas medium temper- 
ature. It was found that for a wide range of radi the 

nt of the thermal pulse from the surface to the 
. 4 the particles occurs at an approximately uniform 
speed. Radiative heat exchange plays a significant role in 
radiative-convective heating of the particles. Other aspects 
of thermal! processing are examined. Further research is 
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needed to determine optimal parameters. Figures 2: 
references 6: 5 Russian, | Western. 


Model of the Dynamic Destruction of the 
Heat-Releasing Element of a Reactor in 
Uncontrolled Introduction of Positive Reactivity 


947FO11SB Novostbhirsk PRIKLADNAYA MEKHANIKA 
1 TEKHNICHESKAYA FIZIKA in Russian No. 6, 
Nov-Dec 1993 (manuscript received 16 Jun 92; after 
revision 23 Dec 92) pp 142-147 


[Article by R. M. Aksenov, O. V. Kovalenko, V. K. 
Sirotkin; UDC 621.039] 


[Abstract] This paper proposes a model describing the 
deformation and destruction of heat-releasing elements 
due to a pulsed energy release which arises in an uncon- 
trolled release of positive reactivity into a reactor. The 
pulse is less than one second long. It 1s assumed that the 
jacket 1s destroyed by high-speed deformation due to 
internal pressure. In addition to pressure due to heating 
and evaporation of water, this paper also considers 
thermal expansion. fusion of fuel, and the presence of gas 
in the gap and within the fuel. A single approach 1s used to 
describe the dynamics of heat-releasing element behavior 
(in particular, the increase in internal pressure) and the 
threshold value of destruction in relation to energy release 
pulse parameters and the initial state of the heat-releasing 
element. Model figures agree with theoretical values for 
pressure amplitude and the onset of heat-releasing element 
destruction. As the proportion of gas increases, the 
threshold of destruction increases. The threshold power of 
the burst decreases as pulse length increases. Figures 4: 
table 1; references 9: 3 Russian, 6 Western. 


Concept of Safe Shell Type Water Cooled Reactor 
With HTGR Fuel Microelement Based Fuel 
Modules 


947F00744 Moscow ATOMNAYA ENERGIYA 
in Russian Vol. 75, No. 6, 1993 pp 417-423 


[Article by A.O. Goltsev. N.Ye. Kukharkin, LS. 
Mosevitskiy, N.N. Ponomarev-Stepnoy. S.V. Popov. 
Yu.N. Udyanskiy and V.F. Tsibulskiy (Nuclear Reactors 
Institute), RNTs [Republican Science Center] 
‘“Kurchatovskiy Institut’; received July 9.1993, UDC 
621.039.58] 


[Abstract] The problem of assessing the safety of AESs 
during severe accidents determines to a large degree future 
development of nuclear power industry. The most severe 
AES accidents that can lead to extensive radioactive con- 
tamination of the environment are the so called heat 
removal and reactivity type accidents. Currently there are 
two prevailing trends in solving the safety problem devel- 
opment of more reliable systems with multiple redundancy 
and additional safety barriers to propagation of fission 
products, or development of new in principle reactors 
wherein the possibility of accident creating processes 1s 
eliminated. The best way is an optimum combination of 
the two directions. With this in mind the authors discuss 
the possibility of using in water-cooled reactors fuel com- 
positions based on fuel microelements used in high- 
temperature gas-cooled reactors (HTGR). The article 
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examines an arrangement that gives a reactor unit a 
conceptually new quality. Preliminary analysis demon- 
strated that the proposed concept makes it possible to 
solve the AES radiation safety problem during an accident 
accompanied by complete loss of the heat-transfer medium 
and thus come substantially closer to solving the problem 
of reactivity accidents. The article describes a fuel module 
with fuel microelements, the reactor, neutron-physical and 
thermal physical features of the reactor core, and reactor 
behavior during a severe accident accompanied by com- 
plete loss of the heat-transfer medium. The use of such 
reactors will increase the cost of electrical power by 10- 
15%, Figures 5 


Classification of AES Operator Support Systems 
94 7h 0074B Moscow ATOMNAYA ENERGIYA 
in Russian Vol. 78, No. 6, 1993 pp 423-426 


{Article by A.S. Alpeyev, NT Ts S&T Center YaRB [expan- 
sion not given] RF [Russian Federation]), received 
Oct.25,1993; UDC 621.039.50+621.3.015] 


(Abstract) The author proposes a new classification of 
subsystems of a system for automated control of techno- 
logical processes in an AES power unit. The classification 
singles out the human operator as the main component 
that coordinates local goals control of power unit equip- 
ment, participates in control implementation and 1s 
responsible for safe operation of the AES. It 1s well known 
that the structure of any automatic control function con- 
sists of four components:information, situation identifica- 
tron, control decision making and implementation of the 
control decision. The classification for an operator support 
system will include four classes of systems: information 
support, situation assessment support, control decision 
making Support and support of control decision imple- 
mentation. The goals of each of the above classes of an 
operator support system are listed and explained. There 
are several serious problems with practical implementa- 
tion of these goals by operator support systems. The most 
important problem 1s software certification. Among other 
problems are the impossibility in principle to simulate all 
failures of automation devices and a legal problem the 
responsibility for recommendations of the operator sup- 
port system. A less serious problem 1s organization of 
personnel training interactively with support systems. 


Statistical Characteristics of Space Distribution of 
Radio Nuclide Contamination of Territories 
Caused by Chernobyl AES Accident 
YATE 0074 Moscow ATOMNAYA ENERGIYA 

in Russian Vol. 75, No. 6, 1993 pp 448-453 


[Article by R.V. Arutyunyan, L.A. Bolshov IBRAE [expan- 
sion not given}, Russian Academy of Sciences, S.K. Vasi- 
lyvev. LV. Yevdokimov, B.F. Petrov and L.A. Pleskachev- 
skiy (NPO [scientific product association] “Radiyevyy 
institut iment V.G. Khlopin’); received May 28,1993, 
UDC 621.039.58] 


[| Abstract] Random (statistical) processes have played an 
important role in forming space distribution of radioactive 
contamination caused by the Chernobyl AES accident. 
There are fluctuations caused by nonuntform precipitation 
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due to medium)scale (several hundred meters) atmo- 
spheric turbulence. Thereafter such statistical phenomena 
are called intermediate statistics. Local fluctuations of 
contamination density due to heterogeneous migration of 
radio nuclides (caused first of all by microrelief of the 
terrain) when the size of the studied territory 1s under 10 rm 
are called local statistics. The objective of the work was to 
determine the character of statistical distributions caused 
by local and intermediate statistics. the number ol soul 
samples necessary for determining the surface density ot 
radioactive contamination with required accuracy. and 
parameters and structures of statistical regularities of the 
entire set of available data on soil pollution in Bryansk 
oblast settlements (selected because the largest volume of 
information ts available for the oblast). At the local statis- 
tics level the distribution of radioactivity of soi samples ts 
lognormal. At the intermediate statistics level the distribu- 
tion 1s also lognormal, but with a larger standard deviation 
Figures 8, references 3: 2 Russian, | Western. 


Space Regularities of Distribution of Radioactive 
Contamination Caused by Chernobyl AES 
Accident 
947 0074D Moscow ATOMNAYA ENERGY A 

in Russian Vol. 75, No. 6, 1993 pp 453-457 


{Article by R.V. Arutyunyan, L.A. Bolshov IBRAF fexpan 
sion not given], Russian Academy of Sciences. S.K. Vasi- 
lyev, A.D. Gedeonov, I.V. Yevdokimov, B.F. Petrov and 
L.A. Pleskachevskiy (NPO [scientific production associa 
tion] “Radiyevyy institut iment V.G. Khlopin’’). received 
May 25,1993; UDC 621.039.58] 


[Abstract] Because of difficulties in performing direct 
radiochemical analysis of microscopic amounts of “Sr and 
*%9*249Dy and the ambiguity of derived results it is neces: 
sary to find ways for indirect estimates of concentrations 
of these radio nuclides 1n environmental samples based on 
the content of gamma radiators. '*“Ce content and con- 
centration and isotope content of plutonium in sor! sam- 
ples were determined. The objective of the work was to 
develop a model that would make it possible to assess 
contamination of territories with “Sr and plutonium 
based on data of contamination of the territories with 
gamma-radiating radio nuclides. The first stage of the 
work consisted of experimental measurements that pro- 
vided gamma-spectrometry and radiochemical analysis of 
soil samples taken at settlements with various levels of 
contamination located at various distances from the ( her- 
nobyl AES. During the second stage correlation analysis of 
Goskomgidromet [USSR State Committee for Hydrome- 
teorology] data and experimental measurements con- 
ducted by the authors was performed. A linear model 
satisfactorily describes the relationship between ‘Sr and 
'’Cs in the remote zone (Bryansk oblast) soils and makes 
it possible to estimate territory contamination with 7 Sr 
based on data of '*’Cs contamination. Figures 4. 
references 10: 7 Russian, 3 Western. 


Reconstruction of Dose of Transuranium Radio 
Nuclide Irradiation of Population of Regions 
Remote from Chernobyl AES Accident Site 

947F-0074E Moscow ATOMNAYA ENERGIY 4 

in Russian Vol. 75, No. 6, 1993 pp 457-465 

[Article by K.P. Makhonko (Experimenta! Meteorology 
Institute, NPO [scientific production association) “Fay 
fun’’): received June 9.1993; UDC 614.876:551.510.72) 
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(Abstract) The article presents results of calculation of the 
dose load of plutonium isotopes and **?Cm measured at 
the town of Baryshevka (145 km southeast of the Cher- 
noby! AES and 45 km east of Kiev), Obninsk (107 km 
southwest of Moscow) and the central part of Moscow. 
Data for Kiev were not used because observations there 
only began on May 9. The highest concentration of radio- 
active products was observed in April and early May 1986. 
In Baryshevka the radiation dose has shaped by May 1, but 
in Obninsk and Moscow it kept rising in May and by June 
| it had doubled in Obninsk and tripled in Moscow. The 
main radiation dose is received by bone surfaces it 1s 
approximately four times higher than the dose received via 
lungs and liver and ten times higher than the dose received 
by bone marrow. Based on the obtained data the number 
of people that will develop cancer and the probability of 
cancer risk in Baryshevka, Obninsk and Moscow were 
calculated. Also calculated was the effective equivalent 
radiation dose due to inhalation of the sum of plutonium 
isotopes and °“*°Cm for various population groups in 
Baryshevka. The calculated doses are approximate esti- 
mates from above, i.e. actual effective equivalent doses 
shall not exceed the calculated values. Figures 2, tables 3, 
references 6: 5 Russian, | Western. 


Tritium in Ignalina AES Environment 
947-0074 Moscow ATOMNAYA ENERGIYA 
In Russtan Vol. 75, No. 6, 1993 pp 471-477 


[Article by I. Mazheyka, R. Pyatroshyus (Geology Insti- 
tute, Lithuanian Republic), R. Yasyulyonis and P. Shir- 
vaytis (Physics Institute, Lithuanian Republic); received 
Nov. 4.1992; UDC 621.039.8:504(474)] 


[Abstract] Recently AESs have become an important 
source of trittum in the environment. Its content in AES 
regions in Russia and Ukraine has been increasing. Studies 
of tritium in the Ignalina AES region have been conducted 
since 1983. Concentration of trittum was measured tn 
atmospheric moisture and precipitation and in surface, 
ground and artesian water. Emission of tritium in 1985- 
1992 as a result of Ignalina AES activity was calculated. 
Complex variances of distribution of tritium in the water 
objects in the Ignalina AES region demonstrate its impor- 
tant ecological role. Accumulation of tritium in vegetation 
can be up to 200 times higher than background amount. 
These effects can occur in the AES region, and they can 
affect dose loads. Figures 5, tables 3, references 10: 8 
Russian, 2 Western. 


Creation of an Atomic Power Plant Safety System 
Based on Passive Operating Principles 

94 71h 0078A Minsk VESTSI AKADEMIT NAVUK 
BELARUSI. SERIYVA: FIZIKA-TEKHNICHNYKH 
NAVUK in Russian No. 3, 1993 (manuscript received 

| Feb 93) pp 92-99 


[Article by L. I. Kolykhan, Institute of Energy Problems, 
Academy of Sciences of Belarus; UDC 621.311.25: 
621.039.5) 


[Abstract] The VVER-92 power plant design, like the 


APWR. Konvoi-95, MARS, ABWR, BWR-90, and Candu- 
3 designs, implements passive and active safety systems 
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which prevent rupture of the core and protective hull, 
prevent leakage of radiation into the environment, and 
shut down the supply of energy and maintain control in 
emergency situations. These systems reduce the proba- 
bility of a serious accident by an order of magnitude while 
reducing capital investment and cost price to 15-20%. The 
AR-600, SIR, SBWR, and V-600 designs make greater use 
of passive systems, which simplifies the design and reduces 
the number of components in the first circuit by a factor of 
2-6. Construction based on these designs may begin in 
1995-2005. The efforts of leading machine building and 
construction firms in the field of energy are focused on the 
development of new generation of plants using light-water 
reactors (up to 1300 MW). These plants should be built in 
the next 10-30 years and meet current requirements for 
safety and competitiveness. The VVER-92 design has an 
accident probability of about 2.5X10°' reactor-years. Pre- 
dominantly passive systems are used in this design. The 
design conserves materials while providing a double hull 
for protection. Figures 3; references 31: 12 Russian, 19 
Western. 


Device To Scrub Outgoing Gases 

947F0078B Minsk VESTSI AKADEMII NAVUK 
BELARUSI. SERIYA: FIZIKA-TEKHNICHNYAKH 
NAVUK in Russian No. 3, 1993 (manuscript received ) 
pp 109-111 


[Article by T. N. Dovloysheva, V. V. Demyanchuk, G. I. 
Novikov, O. P. Gorbonos, Kirov Belarusan Technical 
Institute; UDC 621.039.76:504.055] 


[Abstract] Hot flue gases are filtered by a stainless steel 
grid with a wire diameter of 0.003-0.004 mm. The housing 
of the unit contains multiple units consisting of several 
stages each. The height of the housing and the number of 
units are determined by the type of fuel and the rate of gas 
flow. Each unit contains a latticed disk attached to the face 
of the first stage. The diameter of each stage 1s determined 
by the diameter of the previous one. The effectiveness was 
tested. The number of solid particles is determined. as 15 
the dependence of the degree of scrubbing on the number 
of filters for a particle size of 1.0 um. Scrubbing decreased 
with the number of filters. By regulating the number of 
filters one can obtain the optimal ratio of the gas dynamic 
resistance of the scrubber and the degree of scrubbing. The 
device is most effective on particles 1.0 um in size and 
greater. A 70% rate of scrubbing can be obtained. The 
device can be removed and cleaned for repeated use 
Figure 1; table |; references 4: 3 Russian, | Western. 


Locations of Secondary Accumulation of 
Technogenic Radionuclides in River Valleys 
947F0078C Minsk VESTS] AKADEMI NAVUK 
BELARUSI. SERIYA, FIZIKA-TEKHNICHINY KIT 
NAVUK in Russian No. 3, 1993 (manuscript received 
16 Sep 92) pp 111-114 


[Article by V. A. Kuznetsov, V. A. Generalova, V. P. 
Kolenenkov; UDC 550.4:546.7:796(476)| 


[Abstract] While areas of primary introduction of radioac- 
tive materials have been studied, secondary regions (where 
radioactive material has been introduced by geological and 











48 ENGINEERING AND EQUIPMENT 


geochemical processes) have not. Studies of the rivers of 


southeast Belarus revealed the collection of radioactive 
material in sedimentation of terrigenic material, from 
organic and clay formations, and in soils in the humus, 
ortstein, and illuvial layers, as well as in various alluvial 
facies. Channel central, and terrace flood plains were 
studied, as well as terraces above the flood plain. A table 
lists the location (geological formation), facies conditions, 
precipitation, the isotope and concentration, and examples 
of specific locations in Belarus. The ratio of present 
radioactivity to the 1986 and 1989 background 1s 2-5, and 
more rarely, 10. However, higher levels may be found 
along shorelines. Wind and water drive dust particles and 
aerosols to shorelines where they accumulate. It 1s recom- 
mended that radiometric surveying be done every 5-7 
years. Table 1; references 12: 11 Russian, | Western. 


Flowchart for Designing Radiation Safety in 
Ukraine 

947F0079A Kiev ENERGETIKA 1 
ELEKTRIFIKATSIYA in Russian No. 1, Jan-Feb 94 
(manuscript received ) 


[Article by V.N. Matichuk, engineer, and B.V. Solukha, 
doctor of biological sciences, Power Generation Equip- 
ment Design Institute (Energoproyekt) and VNIITAG 
(expansion not given); UDC 621.039+502.7] 


[Abstract] A flowchart outlining a plan for ensuring 
Ukraine’s radiation safety has been presented. The pro- 
posed plan calls for developing a monitoring system that 1s 
based on an automated system of current information and 
that includes five main components as follows: 


* ecological monitoring; 

¢ nuclear power plant monitoring: 

* an emergency control point: 

° a crisis center; 

* an automated radiation situation monitoring system. 


The ecological monitoring component calls for developing 
an automated system of up-to-date information on 
Ukraine’s environment and forecasts of any changes 
therein. The nuclear power plant monitoring will, through 
an automated system, provide current information 
regarding the condition of the environment of rayons with 
nuclear power plants and will also forecast changes likely 
to occur therein. These forecasts will be based on 
numerous data sources, including meteorological. geo- 
physical, hydrological. geochemical, hydrogeological, aer- 
ologic, actinometnic, radiometric, biological, and special 
medical observations. These forecasts will be used to plan 
environmental protection measures and measures to 
recover materials released from nuclear power plants. The 
emergency control point will serve as the site where 
recommendations are formulated regarding emergency 
measures to be taken at nuclear power plants and from 
which technical and organizational assistance can be pro- 
vided to individuals managing emergency, rescue, and 
restoration operations during the clearing of accidents, 
catastrophes, natural disasters, or damage inflicted on 
nuclear power plants as a result of sabotage or military 
actions. The control center will also maintain communi- 
cations with government and social organizations. The 
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automated radiation situation monitoring system will 
monitoring and forecast radiation situations at nuclear 
power plants, in exclusion zones, and in observation zones 
during normal plant operations and in the event of an 
accident. The routing of information from source to user 
will vary depending on the type of monitoring being 
conducted (1.e., regular, operational, special). The exact 
interaction between the various monitoring system 
elements is still being worked out. Figure |. 


Automatic Liquid Medium Viscosity Monitoring 
in Closed-Cycle Devices 

9471 0090A Moscow ZAVODSKAYA LABORATORIYA 
in Russian Vol. 60 No. 1, Jan 94 pp 23-25 


[Article by M.M. Mordasov, Tambov Chemical 
Engineering Institute, UDC 532.137:53.082.32] 


[Abstract] The urgency of pneumatic monitoring of the 
physical and chemical properties of liquid media in pro- 
duction systems, e.g., by using a rigid-wall chamber-type 
transducer (KPP), prompted the development of an 
immersible capillary automatic viscosimeter which real- 
izes the pneumatic method of measuring the liquid outflow 
through the capillary. The design and operating principle 
of the new instrument are described in detail, and a 
schematic diagram ts cited. A system of differential equa- 
tions which describes the processes in the automatic vis- 
cosity-to-pneumatic signal transducer is derived, and the 
equation’s coefficients are summarized in a table. The 
device has a measurement range of (0.5-2.5) 10° m’s'' ata 
temperature of 20°C, a response of 8710 s/m’s', and a 
basic adjusted error of 3.5%. The pneumatic rectangular 
Output signal has a duration equal to the monitored liquid 
outflow doze duration; the primary signal is converted by 
a secondary transducer into viscosity readings in a digital 
form. The automatic capillary viscosimeter’s operations 
can be analyzed theoretically. Figures 1; tables 2; 
references 6. 


Methods of Assessing Performance Reliability of 
Glued Joints of High-Strength Film-Forming 
Glues 

9471-00924 Moscow ZAVODSKAYA LABORATORIYA 
in Russian Vol. 60 No. 1, Jan 94 pp 40-43 


Finogenov. N.S. Rogov, All-Russian 
Kiev; UDC 


[Article by G.N. 
Institute of Aviation Materrals, 
620.192.46:668.31] 


[Abstract] The utility of long-term crack resistance mea- 
surements during stress-induced aging, usually accompa- 
nied by the development and realization of several com- 
binations of adhesive and cohesive glued joint failures as a 
result of cracking, and the relative ease and accessibility of 
the wedge method for crack resistance testing in an aging- 
inducing environment, e.g., for glued rectangular slabs, 
prompted the selection of the crack propagation work in 
the glued joint per unit of linear measure or the energy 
release rate at separation as the crack resistance criteria. 
The energy release as measured by the wedge method rate 
is calculated and a formula is derived whereby the crack 
resistance criterion is expressed as a function of the wedge 
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and slab thickness, crack length, and the slab metal mod- 
ulus of elasticity, The proposed criterion and testing 
method make it possible to analyze the crack resistance of 
virtually any structural adhesive and determine its com- 
pliance with the safety requirements which ensure the 
operational reliability of the glued structure. It 1s noted 
that in mechanical engineering, the energy release rate in 
machines at which the crack virtually does not grow 1s used 
as the long-term crack resistance criterion, Figures 5; tables 
2; references 8: 6 Russian, 2 Western. 


Intense Energy Conservation: Preconditions, 
Methods, Consequences 

947 0071A Moscow TEPLOLNERGETIKA in Russian 
No. 1, 1994 pp 12-16 


[Article by A. D. Klyuchnikov, Moscow Energy Institute; 
UDC 658.511.2.004.18] 


[Abstract] In all stages of production and conversioN of 
primary sources of energy, transport, and final use of the 
energy potential of primary energy sources there are con- 
siderable energy losses. It is crucial to determine the actual 
losses and quality of use of primary fuels. This paper 
presents an estimate of energy loss in the complete cycle of 
using the energy potential of primary fuel in material 
production. Examples of the quality of use of fuel-energy 
resources in various thermal technological systems in 
energy-intensive areas of industry are examined. A partic- 
ular example presented 1s cast metallurgy. Schematics are 
presented to organize the consideration of energy conser- 
vation measures so that no options are overlooked. The 
principal possibilities for large-scale reduction of 
fuel-energy use are established based on intensive energy 
conservation measures. Figures 7. 


Improving Basic Operational, Technical, and 
Economic Indicators of Steam Turbines 
947F-0071B Moscow TEPLOENERGETIKA in Russian 
No. 1, 1994 pp 16-22 


{Article by A. D. Trukhmy, A. G. Kostyuk, B. M. 
Troyanovskiy, Moscow Energy Institute, UDC 621.165] 


[Abstract] This paper summarizes ongoing work and plans 
to increase the effectiveness and reliability of steam tur- 
bines. The turbines were studied at the department of 
steam and gas turbines at the Moscow Energy Institute. A 
set of programs has been developed to determine the stress 
on turbine elements, in particular, shaft line vibration. The 
programs also formulate recommendations for design 
modification to increase vibration resistance. Examples 
are presented. The recommendations have eliminated the 
problem of self-exciting vibrations (at low frequencies) and 
in some cases have made the turbines more economical. 
The lifetime of turbines can be determined. Fatigue and 
corrosive fracturing can be evaluated. Figures 9. 


Development of Monitoring Systems for the 
Water-Chemical Mode of Thermal and Atomic 
Energy Plants 

947F0071C Moscow TEPLOENERGETIKA in Russian 
No. 1, 1994 pp 46-50 


[Article by V. N. Voronov, P. N. Nazarenko, I. S. Nikitina. 
A. P. Titarenko, A. G. Shmelev, Moscow Energy Institute; 
UDC 621.311.22.621.182.12] 
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[Abstract] This paper presents a general approach to the 
creation of a water-chemical model monitoring system for 
thermal and atomic energy plants. Specifications and 
features of existing systems of automatic chemical moni- 
toring systems are examined. Key problems to be resolved 
in the design of such systems are minimization and opti- 
mization of the area occupied by instruments and software 
development. A table presents specifications of automatic 
chemical monitoring devices produced in Russia. Sample 
handling techniques and possible resultant errors are 
described. A schematic of a chemical-technological moni- 
toring system 1s presented. Operations carried out by the 
system are listed. The prospects for the use of ton chroma- 
tography are outlined. Figures 2; tables 2; references 5 
(Russian). 


Using Thermochemical Natural Gas Processing 
To Modernize Steam-Turbine Units 

94 7FKOOSOA Kiev ENERGETIKA 1 
ELEKTRIFIKATSIYA tn Russian No. 1, Jan-Feb 94 
(manuscript received 7 Jul 93) pp 9-14 


[Article by L.L. Danilov and A.A. Krivokon, candidates of 
technical sciences. V.G. Nosach, doctor of technical sci- 
ences, and S.V. Yatskevich, engineer, Engineering 
Thermophysics Institute, Ukraine Ministry of Power and 
Electrification, UDC 621.311.22 


[Abstract] In 1992, Ukraine's Ministry of Power and 
Electrification began financing work to create a new pro- 
cess for fuel utilization at thermal electric power plants. In 
the new process. natural gas 1s subjected to thermochem- 
ical processing before being burned. As part of research in 
this direction, a thermodynamic analysis was performed to 
compare a natural gas conversion method with 
endotherma! effects to one with exothermal effects. The 
analysis established that endothermal conversion in steam- 
gas units would provide the biggest efficiency gains but 
would also necessitate the redesign of equipment currently 
in place at the republic’s thermal electric power plants. 
Thermodynamic analysis of the binary unit in) which 
natural gas 18 subjected to exothermal conversion before 
being burned demonstrated that choosing a thermal layout 
with a thermochemical gas-turbine superstructure would 
result in improved efficiency thanks to a reduction in 
unrecoverable losses in the heat production process. As a 
result, 1t would be possible to modernize existing thermal 
electric power plants in such a way that the efficiency of 
transforming heat to work could remain unchanged. R&D 
performed jointly with the Power Generation Equipment 
Design Institute [Energoproyekt] confirmed the possibility 
of boosting the efficiency of natural gas utilization without 
altering existing thermal power generation equipment. 
Many of the currently used methods of reducing NO, 
emissions call for altering the gas-burning process by 
reducing the maximum jet temperature and creating 
enriched conditions by varying the intensity of mixing fuel 
and oxidizing agent. Two-stage combustion is one of the 
most radical methods of suppressing NO,. A system for 
burning natural gas after preliminary exothermal conver- 
sion is essentially no different from conventional two-stage 
burning systems. Consequently, modernizing thermal elec- 
tric power plants by installing a gas turbine superstructure 
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with thermochemical natural gas processing not only 
boosts plant efficiency but also significantly reduces NO, 
emissions. Calculations of key operating indicators before 
and after the proposed modernization were performed for 
scenarios assuming steam-turbine unit efficiencies of 39% 
and 41%. Figures 3, table 1; references 3 (Russian). 


Creating Fuel and Energy Complexes Based on 
New Ukrainian Coal Deposits 

94 7FO0OSO0a Kiev ENERGETIKA I 
ELEKTIRIFIKATSTYA in Russian No. 1, Jan-Feb 94 
(manuscript received 13 Jul 93) pp 19-21 


{Article by A.N. Golyba and V.K. Zaruba, candidates of 
technical sciences, and T.A. Oks, engineer, Power Gener- 
ation Equipment Design Institute (Energoproyekt), 
Kharkov, UDC 662.66] 


| Abstract} Now that Ukraine has gained independence, it 
must find ways of meeting its energy needs through its own 
energy resources. At present, Ukraine’s own energy 
resources are providing no more than 30 percent of the 
power needed by the country. Because Ukraine virtually 
lacks reserves of gas-and-oil reserves, it should concentrate 
on developing its solid fuel reserves and using them to 
meet its energy needs. To make fuel supply as reliable as 
possible, Ukraine should locate its thermal electric power 
plants [TES] and fuel bases as close to one another as 
possible so as to create “coal deposit-TES” complexes. On 
the basis of RED conducted at the Ukraine Coal, Ore, and 
Gas Industry Scientific Research and Design Institute 
[UkrNlIIproyekt} and State Mine and Ore Enrichment 
Plant Design Institute [Yuzhgiproshakht] developments, 
researchers from the institute Energoproyekt in Kharkov 
are working to develop “coal deposit-TES” complexes near 
the Barvenkovskoye and Bogdanovskoye deposits. The 
12-km> Barvenkovskoye deposit, which is located in the 
south of the Kharkov Oblast, contains lignite and is 
suitable for open-pit mining. The Barvenkovskoye coal 1s 
of medium quality and has been characterized as follows: 
calorific value, 2.000 kcal/kg; moisture content, 45 per- 
cent: ash content, 13.7 percent; sulfur content, 1.5 percent; 
and yield of volatiles, 60 percent. The mine ts suitable for 
stripping at a rate of 8 million tonnes of coal yearly, and 
that amount may expanded to 12 million tonnes in the 
future. Barvenkovskoye coal may be burned in boilers at 
electric power plants and ts also suitable for briquetting 
and for coal-chemical processing. Its quality is similar to 
that of the lignites of the Ural and Aleksandriyskoye 
deposits, the Kansk-Achinsk Basin, and the Yugoslavian 
and German lignites that are widely used in power gener- 
ation. The Bogdanovskoye deposit measures 24 by 20.5 
km and is located in the new Northern Donbass Coal 
Region in the north of the Lugansk Oblast and 1s estimated 
to contain total reserves of 1,068 million tonnes and 
commerctial-quality reserves of 860 million tonnes. Coal 
from the Bogdanovskoye deposit 1s characterized as fol- 
lows: average calorific value, 4,362 kcal/kg; ash content, 
24.8 percent: moisture content, 17.2 percent; sulfur con- 
tent. 1.6 percent, vield of volatiles, 45.9 percent; ash 
melting point. 1. 110°C; and level of easily sublimed Na,O 
In coals supplied to GRES, 1.2 percent. Preliminary esti- 
mates have indicated that the Barvenkovskoye deposit 
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may be used as a basis for constructing a 1,600- to 
1 ,800-MW state regional electric power plant [GRES] and 
that the Bogdanovskoye deposit 1s sufficient as the basis 
for a “coal deposit-TES” complex that includes a 2,700- 
MW GRES. In view of the great inertia of Ukraine's 
fuel-and-energy complex, technical and economic reports 
regarding the creation of “coal deposit-TES” complexes 
for the Barvenkovskoye and Bogdanovskoye deposits need 
to be completed in 1993-1994. Table 1. 


New Oil and Gas Sources in Ukraine 
947F0084A Kiev VISNYK AKADEMIYI NAUK 
UKRAYINY in Ukrainian No. 10, 1993 pp 32-39 


[Article by Geotectonics Department Head, Geological 
Sciences Institute, AN [Academy of Sciences] of Ukraine, 
Academician Ivan Illich Chebanenko, Head, Geology and 
genesis of Oil and Gas Deposits Department, Geological 
Sciences Institute, AN of Ukraine, Doctor of Geological 
Mineralogical Sciences Vladilen Oleksiyovych Krayushkin 
and Head, Laboratory of Fracture Tectonics and Oil and 
Gas Capacity of Pre-Cambrian Geological Structures, 
Geological Sciences Institute, AN of Ukraine, Viktor 
Petrovych Klochko] 


[Abstract] Ukraine’s demand for oil and natural gas 1s 
substantially higher than oil and gas production in the 
Dnieper-Donets, sub-Carpathian and Crimea sub-Black 
Sea regions. The situation can hardly change to the better 
if geological surveying keeps concentrating along usual 
directions. The most promising way is the use of nontra- 
ditional natural sources of oil, gas and condensate first of 
all in deep Earth’s crust zones and zones of gas hydrate 
formation (GHF) under the Black Sea. In the authors’ 
opinion Ukraine has no other geological opportunities. In 
1985-1987 12 commercial oil and gas deposits had been 
discovered on the northern board of the Dnieper-Donets 
Depression (DDD). The authors assessed the size of oil 
and gas reserves in those deposits using two different 
methods. Also oil and gas were discovered on the DDD 
southern board. There are also prospects for finding oil 
and gas deposits in Western Ukraine. Another non- 
traditional and promising direction is oil and gas pros- 
pecting in the astrobleme zone. There are six known 
astrobleme zones in Ukraine. The third direction 1s pros- 
pecting for and commercial use of subhydrate hydrocarbon 
gas and hydrocarbon gas hydrates in the Black Sea. The 
three proposed approaches should be viewed as additional 
to currently used traditional geological prospecting 
methods. Tables |, references 9: 7 Russian, 2 Western. 


New Gas and Oil Deposits Detected in Ukraine 
00000000 NAFTOVA IT GAZOVA PROMYSLOVIST 


[Editorial report] New oil and gas fields with potential for 
industrial exploitation have been discovered in Ukraine 
thanks to novel exploration methods (Kiev NAFTOVA I 
GAZOVA PROMYSLOVIST [OIL & GAS INDUSTRY] 
No. 3 Jul-Sep 1993). Two gas deposits and 10 fields 
containing both oil and gas were detected at the northern 
edge of the Dniepr-Donets Depression, the main oil and 
gas producing region of Ukraine. The newly discovered 
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fields are believed to contain over 250 million tons of 
hydrocarbons, and the stratigraphic range of the commer- 
cially exploitable oil and gas deposits 1s over 1000 meters. 
fhis is the first time that industrial quantities of hydro- 
carbons have been found in Ukraine in crystalline base- 
ment rock, which was previously considered to be 
unpronmusing for exploration. The deposits’ relative prox- 
imity to the surface means that they can be exploited with 
existing equipment, material and technology, and without 
foreign investors. These circumstances heighten the signif- 
icance of the discovery for Ukraine, which lacks the 
materials and equipment required to explore its main 
hydrocarbon reserves, located at depths of 5,000 to 10,000 
meters (Moscow IZVESTIYA 12 Sep 92). The deposits 
have the added advantage of being located near large 
industrial users in Kharkhov, Okhtyrka and Sumy. 


[he new exploration techniques consist of a set of highly 
accurate and efficient nonstandard geophysical surveys 
developed tor detecting orl and gas in sedimentary mantle 
and crystalline basement rock. One innovation, con- 
ducting zonal seismic surveys longitudinally along discor- 
dant faults. made it possible to detect fairly long lines of 
folds rapidly and prepare them for exploratory drilling. 
Seismostratigraphic analysis was used to detect untradi- 
tional forms, such as horst, paleovalleys and wide frac- 
tured zones, which characterize structure in sedimentary 
mantic. The authors of the NAFTOVA I GAZOVA PRO- 
MYSLOVIST article proved experimentally that low-value 
anomalies in pseudoacoustic and pseudointerval rates 
associated with fractured rock zones are caused by high 
porosity and, for the most part, with gas saturation. These 
survey methods were developed under a state program 
drafted by the authors and can be used tn other territories 
of Ukraine 


['Kraine has been seeking to reduce tts 80 percent depen- 
dence on gas imports from Russia and Turkmenistan by 
boosting domestic production, now at one-third its 1990 
evel. A comprehensive national program “Ukrainian Gas 
and Oil to 2010" 1s addressing problems in oil and gas 
-yploratton, production, and processing (Kiev 
DEMOKRATYCHNA UKRAYINA 3 Jul 93). 


Russian Oil Refining Industry—Today and 
Pomorrow 

V4 7h OOT7A Moscow KHIMIYA I TEKHNOLOGIYA 
LOPLIV IT MLASEL in Russian No. 9, Sep 93 pp 4-6 


'\rticle by E.F. Kaminskiy, I.T. Kozlov, and S.G. Ashitko, 
\'i-Russian Scientific Research Institute of Petroleum 
Refining, UDC 665.6(470).001.7] 


| \hstract] The former Soviet Union was always one of the 
world’s leading petroleum exporters, and most of its 
proved oul reserves were located in Russia. In the mid- 
eighties. however. oil recovery in Russia began declining 
and will likely continue to decline until the end of the 
century. In the near future, Russia may thus anticipate an 
oil shortage. Because Russia had never experienced the oil 
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crises encountered in many industrially developed coun- 
tries, the development of energy-saving technologies and 
intensification of the degree to which oil is processed were 
never emphasized as in the West. At the beginning of the 
nineties, the depth of oil refining in Russia averaged just 
65 percent versus 82-82 percent in developed countries. At 
the same time, many Russian petroleum products are 
inferior to their foreign counterparts from both ecological 
and performance standpoints. The use of leaded gasoline, 
in particular, 1s a serious ecological problem. Only $9 
percent of diesel fuels produced in Russia may be classified 
as low-sulfur. Furnace residual fuel oil remains Russia’s 
highest-volume petroleum product, and it accounts for 
13-13.5 percent of the fuel used to produce electric power. 
The quality of motor, industrial, and transmission oils 
produced at Russian oil refineries 1s inferior to that of their 
foreign counterparts. Russian oi! refining industry ts 
capable only of meeting the fuel needs of its obsolete 
machine tool park, vehicle fleet. and inventory of mobile 
and stationary power generating units and 1s not equipped 
to handle the technological breakthroughs anticipated in 
such sectors. The technological structure of most of Rus- 
sia’s oi! refineries cannot support production of the 
required amounts of products meeting current quality 
levels, much less future ones. The All-Russian Scientific 
Research Institute of Petroleum Refining has been collab- 
Orating with leading institutes in the different petroleum 
product-using sectors to develop the first scientifically 
substantiated forecast of Russia's future petroleum 
product needs. The forecast developed to date indicates a 
face-paced increase in the number of diesel-fueled motor 
vehicles and increases in the quantity and quality of 
high-octane gasolines. The following changes in Russia’s 
production and utilization of petroleum products were 
recommended: increasing use of winter grades of diesel 
fuels until 1t accounts for 30 percent of all diesel fuels used, 
reducing the maximum sulfur content of diese! fuel used in 
vehicles driven in cities or areas of high air exchange from 
0.2 to 0.05 percent, increasing the quality of other petro- 
leum products such as bitumen and coke, and increasing 
the depth of oil refining to 72-75 percent within the next 5 
years and to 82-85 percent within the next 20 years. 
Meeting these goals will require the construction of new 
complexes to process mazut into motor fuels and the 
redesign of existing facilities. The enormous capital invest- 
ments required for such massive construction/ 
reconstruction can only be achieved with adequate govern- 
ment support of the sector. Machine building-related R&D 
and facilities that have been freed up as a result of 
conversion could be used to construct modern facilities 
permitting deeper processing of petroleum, which could in 
turn reduce expenditures of foreign exchange on imported 
petroleum products. The government must protect the 
sector’s scientific research institutes to keep them from 
disappearing; restore destroyed scientific complexes of 
scientific research institutes, affiliates, and pilot plants, 
and modernize the sector's scientific research and design 
institutes and link them with machine building plants tn 
integrated complexes. Table |. 
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Quality of Prospective Oils for Refining 
947F0077B Moscow KHIMIYA 1 TEKHNOLOGIYA 
TOPLIV I MASEL in Russian No. ¥, Sep 93 pp 6-10 


[Article by E.F. Kaminskiy, K.A. Demidenko, A.M. 
Bezhanidze, V.V. Barsukova, and N.M. Zhmykhova; UDC 
§53.982.2(470):665.6] 


[Abstract] In the eighties, 30 to 35 new oil deposits were 
developed each year. Only seven were developed in 1990, 
and at present, more than 70 percent of proved oil reserves 
are now being developed. In 1992, the Russian Federation 
recovered 385 million tonnes of oil and gas condensate, 
which accounted for about 85 percent of all oil recovered 
in the CIS. Of all the oil recovered in the Russian Feder- 
ation, 67.0 came from Western Siberia. An analysis of 
current and projected development of 11 oil deposits 
managed by the associations of the Glavtyumenneftegaz 
revealed that by the year 2000, oil recovery will increase at 
6 of them. These six deposits are relatively small, however, 
and the increased oil recovery from them will not offset the 
decreases in oil recovery activity projected at the deposits 
of the Nizhnevartovsk, Megion, and Langepis associa- 
tions. The association Nizhnevartovsk (the largest of the 
11 associations) accounted for 19.8 percent of all oil 
recovered in 1993 and is projected to remain the leader in 
oil recovery through 1995 (accounting for 17.8 percent of 
the oil recovered. By 2000, however, it 1s projected to drop 
to third place behind the associations Yugansk and Surgut. 
The percentage of “rejuvenation” of the oil recovered by 
the associations Pur, Urengoy, Megion, and Krasnoleninsk 
has been calculated at about 40 percent, and a figure of 22 
percent has been calculated for the region as a whole. The 
All-Russian Scientific Research Institute of Petroleum 
Refining has studied virtually all new deposits in Western 
Siberia. The following have been deemed the most inter- 
esting: Priobskaya (heavy with high sulfur and paraffin 
contents and a 45 percent maximum yield of light frac- 
tions. a valuable raw material for jet fuel, and interesting as 
a source for high-viscosity base oils and vacuum distillate 
for catalytic or hydrocracking; Kharampurskaya (heavy 
with a low sulfur content, high paraffin content, and 64 
percent maximum yleld of light fractions and promising as 
a source of gasoline with an octane number of 59, jet fuel, 
winter diesel fuel, and low-viscosity boiler fuel); Severno- 
Komsomolskaya (heavy with a high sulfur content, virtu- 
ally free of gasoline fractions, and a source of components 
of jet and diesel fuels and low pour-point oils not requiring 
dewaxing), and Sugmutskaya (a high-sulfur, low-paraffin, 
high-potential ot! that may with deep refining yield virtu- 
ally all types of low-sulfur fuels and good-quality base oils). 
By the year 2000, the amount of high-sulfur oil produced 
by the Glavtyumenneftegas will increase from 52.5 to 55.2 
percent, however, the mean-weighted content of sulfur in 
both high- and low-sulfur oils will decrease somewhat. The 
oil recovery situation is not nearly as serious in other areas 
of Russia as in Western Siberia. The most promising oils in 
the European part of Russia are the following recently 
discovered oils of the Timanovo-Pechorsk region and the 
Shelves of the Baltic, White. Barents, and Okhotsk seas: 
Kharyaginskaya (a paraffin content of 21 percent, a pos- 
sible source of jet fuel, and potential 19.4 percent content 
of base oils with a viscosity index of 98), Peschanoozer- 
skaya (low-sulfur, 84 percent content of light fractions to 
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350°C, and source of TS-1 jet fuel and summer and winter 
diesel fuels with a viscosity index of 99), Kaliningradskaya, 
and Sakhalinskaya. Tables 5. 


Synthetic Zeolites and Zeolite Catalysis in Oi! 
Refining and Petrochemistry 

947F0077C Moscow KHIMIYA 1 TEKHNOLOGI) A 
TOPLIV I MASEL in Russian No. 9, Sep 92 pp 14-18 


[Article by B.K. Nefedov, T.V. Alekseyeva, and 1.Ye. 
Gorbatkina, All-Russian Scientific Research Institute of 
Petroleum Refining; UDC 549.67+[66.097:665.6} 


[Abstract] Synthetic zeolites are porous crystalline alumi- 
nosilicates of alkaline or alkaline earth metals with a 
Strictly regular pore size and unique adsorption and cata- 
lytic properties. The All-Russian Scientific Research Insti- 
tute of Petroleum Refining [VNIINP] has been researching 
the conditions of synthesizing different tvpes of zeolites 
and zeolite production processes since the 1960s. The 
VNIINP has recently developed promising processes for 
producing type Y zeolites. A no-waste process has been 
developed to synthesize NaY zeolite that entails producing 
the silica needed to synthesize the zeolite by electrodialysis 
of a sodium silicate solution and then using the alkaline 
solutions formed during electrodialysis and crystallization 
to dissolve the silicate materials for return to the produc- 
tion process. Other studies performed at the VNITNP 
resulted in the establishment of six general laws governing 
crystallization of pentacyls of the TsVK series that were in 
turn used to develop a method of synthesizing zeolites with 
100 percent phase purity. In 1989-1990. the VNIINP 
developed a no-waste process for producing pentacy!s with 
a very low (<0.1 weight percent) sodium oxide content, 
1.e., TSVN zeolites, according to which the mother liquors 
are returned to the process in the stage of preparing the 
starting reaction mixture. Working jointly with Byelarus 
Technological Institute, the VNIINP synthesized molec 
ular sieves with different structures: AIPO,-S, AJPO,-20, 
AIPO,-44, SAPO-5, SAPO-44, etc. Catalysts based on 
them are now being tested. The wide-pore sieves AIPO,-5 
and SAPO-5 have shown the most promise and highest 
stability: They do not break down when heated up to 
1,040 C or when treated with steam at 600°C. Both sieves 
also have rather high sorption volumes. Modified Ts¥M 
and TsVK-XI zeolites have been used as a basis for 
developing the catalyst SGK-Im for dewaxing the base of 
I-20A and I-12A industrial oils and the heavy o1! distillates 
used as a base for ASV-5 high-viscosity motor oil. The 
catalyst SGK-IR has been developed for single-stage 
hydrorefining of highly aromatized catalytic cracking gas 
oils. New processes have also been developed for two-stage 
hydrocracking of vacuum distillate at a pressure of 15 MPa 
to produce jet fuel and for light hydrocracking at a pressure 
of 5-7 MPa to produce diesel fuel. The new process has 
been used to create the 7eolite-containing catalysts NMG- 
70 and GKO-1. A series of zeolite-containing catalysts has 
also been developed for light hydrocracking of vacuum 
distillate with a transformation depth of more than 70 
percent. The zeolite RZEU 1s used as a splitting compo- 
nent. Catalysts of the series GKR consisting of 40 percent 
RZEU possess good splitting activity but are not selective 
enough with respect to the diesel fuel fraction. Catalysts of 
the series LGK are more active and selective than their 
rival counterpart ZMAG 95 AS produced by Haldor 
Topso. Tables 10; references 31 (Russian). 
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On Diversification of Ukraine’s Gas Supply 
Sources 

947K 00724 Kiev NAFTOVA 1 GAZOVA 
PROMYSLOVIST in Ukrainian No. 3, 1993 pp 2-4 


[Article by Z.P. Osinchuk, VO (production association 
“Ukrgazprom”’)] 


{Abstract|Like several other countries of Western Europe 
Ukraine does not possess sufficient energy sources. How- 
ever, unlike the former, the Ukraine meets most of its 
demand (up to 80% in 1990-1992) by importing gas from 
only two places ) Russia and Turkmenistan. Ukraine's 
energy consumption per capita is around 6.5 tonnes of 
equivalent fuel. Energy consumption per $1 of GDP is 4 to 
6 times higher than in the USA, Western Europe and 
Japan. Natural gas consumption for 2000-2010 1s forecast 
at 70 to 80 billion m* a year. The article lists possible 
sources that could satisfy the demand more efficient utili- 
zation ot Ukraine's gas resources; the use of nontraditional 
sources: receiving gas as payment for the use of Ukraine’s 
gas nipeline system by Russia, Turkmenistan and other 
countries, buying gas from the Russian Federation, which 
makes economic sense for both Russia and Ukraine; 
buying natural gas from Turkmenistan, Kazakhstan, 
Uzbekistan, Iran, Algeria, Norway and Netherlands; and 
buying liquefied natural gas from Algeria, Libya, Qatar, 
Nigeria and other countries. Ukraine could also use her 
intellectual and industrial potential and participate in 
projects of exploitation of natural gas fields in other 
countries and transporting the gas via Ukraine. Diversifi- 
cation of gas supply sources will create necessary condi- 
tions for reliable and safe functioning of the national 
economy of Ukraine. Figures |, tables |, references 6: | 
Ukrainian, 5 Western. 


Main Problems of Oil and Gas Geophysics in 
Ukraine 
947K 0072B Kiev NAFTOVA I GAZOVA 
PROMYSLOVIST in Ukrainian No. 3, 1993 pp 5-7 


| Article by General Director, DGP [State geophysics enter- 
prise] ““Ukrgeofizyka’’, M.V. Kivshyk under the “Oil and 
Gas Geology” rubric 


[Abstract] Problems of geophysics are closely related to the 
extremely urgent problem of increasing oil and gas reserves 
in Ukraine. The current status of geophysical methods for 
oi] and gas prospecting in Ukraine has been determined to 
a large degree by the status of geophysical service in 
Ukraine within the former Soviet Union and the level of 
geophysics in the latter. Asa result, in terms of geophysical 
instrument building and geophysics technology Ukraine 1s 
lagging substantially behind highly developed countries. 
This becomes clear from the comparison of technical and 
technological means used tn Ukraine and in the West. For 
instance. equipment for recording seismic information can 
record information in 48 or 96 channels at a time, whereas 
equipment used in the West and USA can record informa- 
tion in 960 channels plus. The best computers used in 
(/kraine for processing geophysical information have an 8 
\{B RAm, 2-4 GB hard disk and operate at 2 million 
operations per second, while in the West these parameters 
are 80-100 MB, 12-16 GB and 100 million operations per 
second, respectively. The use of personal computers in 
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Ukraine 1s in its initial stage due to the lack of money for 
buying them. Oil and gas geophysics in Ukraine is in 
critical state. Immediate retooling of geophysical opera- 
tions in Ukraine 1s mandatory. The author suggests mea- 
sures aimed at solving this problem. 


New Object of Oil and Gas Field Prospecting in 
Ukraine 

947F0072C Kiev NAFTOVA 1 GAZOVA 
PROMYSLOVIST in Ukrainian No. 3, 1993 pp 8-11 


[Article by V.V. Krot (Derzhkomgeologiy! Ukrayiny [State 
Committee of Ukraine on Geology]), Ye.S. Dvoryanin 
(DGP “Ukrgeofizyka”), P.T. Pavlenko (DGP *Poltavanaf- 
togazgeologiya’’) and V.P. Klochko (IGN [Geological Sci- 
ences Institute], AN Ukrayiny [Academy of Sciences of 
Ukraine]}); UDC $53.98:550.8(477)] 


[Abstract] At the present time Ukraine needs new direc- 
tions of low depth oil and gas prospecting. A new nontra- 
ditional object of geological prospecting wherein efficient 
increase of o1] and gas supply does not depend on foreign 
investment was proposed. The authors had been able to 
discover and justify scientifically a unique object for 
prospecting for hydrocarbons within the main oil and gas 
producing region of Ukraine the Northern Board of the 
Dnieper-Donets Depression (DDD). The work was con- 
ducted in accordance with the “Integrated Program for 
Studying Prospects of Oil and Gas Capacity of the Crys- 
talline Foundation of the Northern Board of the Dnieper- 
Donets Depression in 1989-1995” that was approved tn 
1988. A 1991 forecast estimated that resources of hydro- 
carbons were equal to 186 million tons. The Program was 
actually implemented in only three years. New methods 
and procedures for trap detection and preparation, fore- 
casting etc. had been developed. New oil and gas- 
containing areas were discovered. A non-standard set of 
geophysical studies had been developed, which resulted tn 
highly efficient geological prospecting. Ten new oil and gas 
fields were discovered, and gas capacity in two other zones 
was established. Industrial-size accumulations of hydro- 
carbons were detected in areas that before had been 
considered non-promising. According to current estimates 
hydrocarbon resources in these areas exceed 250 million 
tonnes. References 6, all Russian. 


Pulsed Technology of Multipurpose Protection and 
Methods for Using It for Fire Fighting and 
Liquidation of Results of Accidents and 
Catastrophes 

947F0072D Kiev NAFTOVA 1 GAZOVA 
PROMYSLOVIST tn Ukrainian No. 3, 1993 pp 48-54 


[Article by V.D. Zakhmatov (Problems of Material Science 
Institute), AN Ukrayiny, UDC 654.924.5] 


[Abstract] The development of a considerable industrial 
potential, particularly in oil and gas production, transport 
and consumption, has led to uncontrolled ecological catas- 
trophes comparable to catastrophes caused by wars. The 
current protection technology 1s inefficient, poorly yields 
itself to control and inadequate to the scope of destruction 
factors. Mechanisms of pulsed detonation feeding and 
sputtering of powders and liquids for fire extinguishing, 
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setting up light and heat protection screens in order to 
prevent explosions, and spraying of binding coatings are 
being studied at the Problems of Material Science Institute 
of the Academy of Sciences of Ukraine. Key propositions 
of the theory of pulsed protective action have been devel- 
oped. A number of pulse devices have been built and tested 
at test sites under close to real-life conditions. A multi- 
barrel unit that periodically creates gas-dispersed streams 
with controlled parameters comprise the most powerful 
pulsed system. The units are mounted on tank chassis (50 
barrels), gun carriages (9, 16 or 25 barrels) or on skids (4, 
7. 8 or 9 barrels). An important advantage of a multibarrel 
unit is the capability to push and spray any granular 
powders, liquids and viscous substances. The article pre- 
sents test results of various units. Simple explosive devices 
and fire extinguishing bombs also have been developed 
and tested. Multibarrel units can be effectively used for 
fighting forest fires, as well as fires at oil and gas installa- 
tions and chemical industry enterprises, fires that can 
happen at airports during emergency landing of an aircraft, 
and ship fires caused by spilled petroleum products. 
Figures 4 
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Methods of Raising Sunken Objects by Using 
Lifting Modules Made of Hollow Fillers 

94°F 0076.1 Moscow SUDOSTROYENIYE in Russian 
No. 10. Oct 93 pp 


[Article by B.A. Bugayenko and A.F. Gal; UDC 629.129.2] 


{Abstract} A new principle has been proposed for raising 
sunken objects by means of precisely manufactured hollow 
ceramic or glass spherical elements that have relatively 
large diameters and that are formed into modules with a 
lifting force ranging from | to 10 tonnes or more. The new 
method and flotation devices, which were developed at the 
Nikolayeysk Shipbuilding Institute, offer the following 
advantages: reliability and simplicity of distributing the 
lifting forces required along the hull of a sunken object 
lying at great depths thanks to the use of individual 
modules capable of withstanding significant pressures and 
conventional cables to attach the lifting modules to the 
sunken object: simplicity of regulating forces and exe- 
culing the operations of eliminating list and tnm by 
varying the number of lifting modules and by rational 
distribution of the sites at which they are attached to the 
sunken object: high degree of mechanization of the oper- 
ations entatled in the lifting process; and achievement of 
the required lifting speed thanks to a combined lifting 
technique where most of the lifting forces are created by 
underwater modules and the rest are created by hoisting 
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mechanisms tied to the sunken object by cable: improve- 
ment of the technological level of lifting thanks to a 
reduction in the size and numbers of ropes in the winding 
tackle systems used as additional lifting equipment, reduc- 
tion of the installed capacity of the lowering and raising 
equipment thanks to the fact that the lifting modules are 
attached to the sunken object one after the other rather 
than simultaneously; and no stringent requirements 
regarding positioning the vessels involved in lifting the 
sunken object. The new lifting modules filled with spher- 
ical ceramic fillers with an aggregate density of 359 kgm‘ 
have been manufactured and tested. The first has a litting 
force of IOKN, weighs 573 kg. and hasa volume of 1.60 m 
and overall dimensions of 1.13 x 1.25 x 1.13 m The 
second has a lifting force of 50 KN. weighs 2.861 kg. and 
has a volume of 7.97 m* and overall dimensions of 1.93 x 
2.14 x 1.93 m, and the third has a lifting force of |OO KN 
weighs 5,702 kg, and has a volume of 15.88 m¢ and overall 
dimensions of 2.93 x 2.69 x 2.93 m. Figures 4, table 1; 
references 6 (Russian). 


Analysis of the Dynamics of a Shaft Line With 
Rigid and Elastic Deadwood Bearings 

947F00864A Moscow PROBLEM) MASHINOSTROVENLYA? 
NADEZHNOSTI MASHIN in Russian No. i. 1994 
(manuscript rece'ved 13 Apr 92) pp 25-30 


[Article by A. S. Kelzon, N. V. Yanvarey. V. G 


ovich, St. Petersburg; UDC 629.1 2.037 6} 


Muram- 


[Abstract] A shaft line with a mass distribution featuring a 
suspended mass on two supports one of which ts pliable 1s 
mathematically modeled to examine the effect of the 
rigidity of the pliable support on the dynamic characteris- 
tics of a propeller shaft-stern deadwood bearing system. 
The dynamics of the shaft drive on the Arkuka nuclear 
icebreaker are calculated using this mode:. It was found 
that as the capacity of icebreaker power plants increases, 
the amount of vibrations in the stern end of the hull 
becomes untenable. and leads to fatigue cracks and 
damage to the deadwood bearings. The energy of the 
interaction of the propeller and the ice must be optimally 
distributed. Two cases are examined: |) a single impact of 
the propeller blade with the ice and transition processes in 
the shaft line caused by the impact: 2) induced transverse 
vibrations of the shaft line due to a periodic pulse load 
caused by the interaction of the propeller with the ice. The 
optimal rigidity of the deadwood bearing support is 150 
MN/m. The problem of determining the rigidity parame- 
ters of the supports of the deadwood bearings should be 
solved by optimizing the bearing parameters in each case 
using supports with an adjustable rigidity, which manes it 
possible to adjust them away from the critical frequency 
over the entire range of frequencies of rotation of the 
propeller shaft. Figures 5, references 4 (Russian) 
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Properties of Turbine Blade Ceramic Coatings 
Obtained With Electron-Beam Technology 


947F0086B Moscow PROBLEMY MASHINOSTROYENIYA I 
NADEZHNOSTI MASHIN in Russian No. 1, 1994 
(manuscript received 28 Sep 93) pp 74-80 


[Article by Yu. A. Tamarin, Ye. B. Kachanov, S. V. 
Zherzdev, Moscow; UDC 629.7.023.22 


[Abstract] This paper examines the creation of condensed 
heat-resistant coatings for cooled working blades of the gas 
turbines of aviation engines and energy plants. The evap- 
oration of ZnO,-V,O, ceramics are studied and a coating 
with a columnar structure is formed. The basic thermo- 
physical properties of ceramic coatings are studied. 
Ceramic condensed coatings are highly resistant to thermal! 
loads and were not damaged during prolonged tests on 
aviation engines. The coatings protect blade surfaces from 
high-temperature corrosion and the blade material from 
weakening due to high temperatures. The characteristics of 
ceramic coatings in general are listed. Two ceramics were 
tested, KDP-1 and KDP-4. The conductivity of KDP-1 
was close to that of a ZrO, single crystal. The main cause 
of coating failure 1s oxidation of the ceramic-metal inter- 
face; other causes are listed. The oxidation causes a con- 
tinuous reduction in the adhesion of the ceramic coating. 
This may be reduced by alloying and reducing the diffusive 
mobilty of oxygen. At temperatures below 1 100° the coat- 
ings may last 10,000-15,000 hours. Figures 4; tables 3: 
references 4: 3 Russian, | Western. 
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MECHANICS OF GASES, LIQUIDS, 
AND SOLIDS 


Cumulation of a Flat Shock Wave in a Tube by a 
Thin Parietal Gas Layer of Lower Density 
947F0087 Minsk INZHENERNO-FIZICHESKILY 
ZHURNAL tn Russian Vol. 65 No. 3, 1993 (manuscript 
received 31 Jun 92) pp 302-305 


[Article by V. I. Bergelson, I. V. Nemchinov, T. I. Orlova, 
V. M. Khazins; UDC 533.6.01 1] 


[Abstract] This paper presents a numerical analysis of a 
new effect of shock wave focusing which 1s caused by a thin 
extended gas layer of lower density at the side wall of a 
cylindrical tube when a wave is reflected from the flat end 
of the tube. The gas layer is in front of the shock wave and 
normal to the wave. It 1s shown in a model (using Euler 
equations and an antidiffusion scheme) that the gas 
dynamic parameters in the vicinity of the center of the end 
face increase by a factor of 5-10 (for strong shock waves) 
compared to the parameters trailing a reflected stationary 
flat shock wave. The diffuse gas layer may form naturally 
due to heating by heat fluxes from the front of a strong 
shock wave, or may be formed artificially by heating the 
surface. An isobar figure illustrates shock wave configua- 
tion and currents behind the shock wave just after it is 
reflected from the end of the tube. The increased pressure 
is a local and short-lived effect, but it is strong. Large-scale 
eddies are formed after the shock wave is reflected. The 
effect must be experimentally verified. Figures 5; refer- 
ences 8: 6 Russian, 2 Western. 








56 EARTH SCIENCES 


Geochemical Problems of Chernobyl 
Radionuclides 

¥47N00344 Kiev GEOLOGICHESKIY ZHURNAL 
in Russian No. 5, May 93 (manuscript received 

1? Apr 93) pp 11-15 


[Article by E. V. Sobotovich, Geochemistry, Mineralogy 
and Ore Formation Institute. Ukraiman Academy of Sci- 
ences, Kiev, UDC [550.4:621.039.7]:504.064.36(477.41)] 


{Abstract} The characteristics of the physicochemical state 
of the radionuclides discharged in the Chernobyl accident 
are examined. The reasons for variations in the forms of 
presence of radioactive fallout over the territory of the 
('kraine are discussed. as well as the mechanisms causing 
a change in mobility of radionuclides with time under 
different landscape-geochemica! conditions. The processes 
of natural self-purnfication of territories from radioactive 
pollutants are evaluated. followed by a prediction of radi- 
ation conditions over the polluted territories for a period 
trom § to 1000 vears. The following are among the 
phenomena observed in the considered area. There is a 
multisided dynamics of the vertical migration of radionu- 
clides in ground and sot! horizons related to changes 1n the 
mobility of radionuclides. There 1s a considerable nonuni- 
formity in the distribution of radioactivity in samples of 
soils. plants, water, bottom deposits and hydrobionts. 
There is fractionation of radionuclides in the fluvial net- 
work caused by the forms of entry of nuclides and their 
different physicochemical properties. There is active 
destruction of fuel particles and conversion of radionu- 
clides into migratory forms. | here 1s a nonuniformity tn 
the distribution of radionuclides expressed in a difference 
in the dose loads by an order of magnitude for biosystems 
even in small test areas within the 30-km critical zone and 
bevond its limits. Under conditions of explosive discharge 
of radronuclides there 1s a great difference in the accumu- 
lation factors for the very same plants in different regions. 
Considerable redistrbutions of radionuclides are found tn 
the svstem of Dnepr reservoirs and the Black Sea. Mathe- 
matical simulation made tt possible to organize a databank 
for predicting the dynamics of radionuclide pollution of 
soils, water and bottom deposits. Dynamic models were 
constructed for estimating the formation of radionuclide 
pollution doses for the people living in regions with an 
increased content of radionuclides. The accumulated expe- 
rience shows that the results of geochemical research are 
fundamental tn solving technical, agroindustrial and bio- 
medical problems. On the basis of these and other findings 
a list of problems in the field of geochemistry of radionu- 
clides which must solved in the near future 1s given. 


Choice of Parameters for Process of Thermal 
Destruction of Chlororganic Toxic Wastes 

94 “NOOSSA Kiev KKOLTEKHNOLOGIH 1 
RESURSOSBEREZHENIYE in Russian No. 6, 
Vov-Dec 93 (manuscript received 22 June 93) pp 42-47 


{Article by I. N. Karp, V. Ya. Konvukh, V. V. Chetverikov, 
Ye Po Martsevoyv and N. N. Grinchenko. Gas Institute, 
Ukrainian Academy of Sciences. Kiev; UDC 
$77.4:537.521.1:66.092.9] 
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[Abstract] A method is proposed for choosing the param- 
eters for a process for the thermal destruction of toxic 
chlororganic wastes using the maximum admissible con- 
centration (MAC) of discharge of nondecomposing and 
secondary toxic compounds. Successive procedures are 
outlined for choosing the parameters for this process of 
destruction of chlororganic wastes. The required degree of 
destruction of the initial toxic substance is determined on 
the basis of the MAC. The H/C ratio in the toxic substance 
is used in determining the composition of the heat carrier 
ensuring the bonding of chlorine in the destruction prod- 
ucts. Computed data are given on the necessary degree of 
destruction for the most typical chlororganic wastes and 
the results of thermodynamic computations of the quan- 
tity of toxic products of destruction as a function of 
process temperature and composition of the heat carrier 
are presented. The feasibility of using E-plasmotrons as 
generators of a high-temperature medium for the thermal 
destruction of chlororganic toxic wastes 1s validated. 
Instead of large stationary plants it is deemed essential that 
small mobile apparatus be used. constructed on the mod- 
ular principle so that one module can be replaced by 
another for accommodation to changing physicochemical! 
properties of the wastes. Figures 3: references 7: 3 Russian, 
4 Western. 


Method for Utilizing Sewage Sediments With 
Increased Content of Heavy Metals 

94 7NOOSSB Kiev EKOTEKHNOLOGII 1 
RESURSOSBEREZHENIYE in Russian No. 6 
Nov-Dec 93 (manuscript received 9 Mar 93) pp 54-87 


[Article by V. G. Petrov. Ye. S. Makhniyev and V. P. 
Semakin, Applied Mechanics Institute, Russian Academy 
of Sciences, Izhevsk: UDC 669.054.8:628.3] 


[Abstract] A high content of heavy metals in sewage 1s 
characteristic for all major industrial centers (data for 
Moscow, Riga, Ryazan, Izhevsk and Chelyabinsk are 
given). It 1s essential that these be removed and currently 
employed methods are inefficient and inadequate. A 
method is therefore proposed for the utilization of the 
sewage sediments with a high content of heavy metals 
using acid reagents (sulfuric and nitric acids). The 
optimum time and temperature regimes of the process are 
determined. The developed method. which was tested in 
large samples of sediment from various cities. makes it 
possible to eliminate 95-100% of all metals. The purified 
sediment, after the neutralization of residual acidity. 1s 
processed into organomineral fertilizer, a table gives the 
content of nutrients in comparison with some. other 
organic fertilizers. Another table shows that the residual 
content of heavy metals in the purified sediment is below 
the norms stipulated for this type of fertilizers in other 
countries (United States, Germany. Netherlands, Switzer- 
land). The separated metals (such as zinc, nickel, copper 
and chromium) are relatively easily reworked into concen- 
trates and are used in the preparation of construction 
materials which are of value in industry. Concentrates of 
chromium and nonferrous metals are then suttable as raw 
material in manufacturing processes. The resulting prod- 
ucts, completely waste-free. are ecologically sate. Figure 1; 
references 8, 6 Russian, 2 Western 
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Constraints on Parameters of Theoretical Model 
of Motion of Trial Bodies in Satellite Experiment 
for Refining Value of Gravitational Constant 
Y47NOOS 24 Moscow IZMERITELNAYA TEKHNIKA 
in Russian No. 12, Dec 93 pp 3-6 


[Article by A. V. Osipova: UDC 528.27] 


[Abstract] Among the principal fundamental physical con- 
Stants itis the Newton gravitational constant G which 1s 
least precisely determined. The other constants are known 
with an error not greater than | x 10°, but the most 
optimistic estimate of the error in determining G 1s | x 
10 *. Despite the innumerable studies of G, there 1s still no 
explanation for the strong discrepancies between the 
results of multiple determinations of G even with repeated 
determinations by the same experimental method. In an 
attempt to introduce clarity into this problem, an analysis 
was made of the constraints on a theoretical model of 
representation of the relative motion of trial gravitation- 
ally interacting bodies on an artificial satellite which result 
ina low sysiematic error level and provide a possibility for 
refining the gravitational constant from measurements of 
the relative motion by two orders of magnitude. Con- 
Straints related to the neglecting in the theoretical model of 
relativistic corrections to the description of the Earth's 
gravity field, neglecting of the zonal harmonics of expan- 
sion of the Earth’s gravitational potential beginning with a 
harmonic of some particular number and influence of 
lunar and solar tidal potentials are examined. The results 
clearly indicate that considerable discrepancies in the 
results of large series of G determinations in surface 
laboratory experiments may occur as a result of the inad- 
equacy of the used theoretical model. [The satellite exper- 
iment referred to in the analysis was described by A. J. 
Sanders, et al.. PHYS. REV. D. Vol. 26, p 489, 1992.] 
Figures 2. references 16: 7 Russian, 9 Western 


Cloud Cover Reaction to Nuclear Tests 


Y4 -NOOFISA Moscow FIZIKA ZEMLI in Russian No. 1. 
Jan 94 (manuscript received 27 Jul 93) pp 89-90 


[Article by L. L Morozova, Geology and Geophysics 
Institute, Uzbek Academy of Sciences; UDC 551.590.2] 


[Abstract] The dynamics of appearance of linear cloud 
elements over faults after nuclear explosions at test sites in 
Kazakhstan and in China in 1988, 1989 and 1990 15 
examined. The study involved an analysis of NOAA mete- 
orological space photographs at 1:25 000 000. A seismo- 
tectonic approach was used as the basis for this research. 
During this period there were ten nuclear tests in Kaza- 
khstan and two in China. The distance between these test 
sites was 1200 km. In three cases there were no cloud 
lineaments because 1t was clear weather, in a fourth case 
there was a negative result, but in the other six cases, each 
of which 1s described in detail. there was a significant 
correlation between the nuclear shots and presence of 
cloud lineaments. A comparison of the trmes of appear- 


ance of cloud lineaments after explosions in Kazakhstan 
and China shows that in China the atmospheric reaction to 
the explosions began earlier—after eight minutes and after 
three hours, whereas in Kazakhstan tt was after four hours. 
Cloud lineaments did not appear over the Kazakh test site 


EARTH SCIENCES 57 


on the first space photographs after a nuclear explosion. 
This ts possibly not because of atmospheric conditions. but 
because of different crustal viscosity and elasticity. A 
figure accompanying the text shows the propagation of 
disturbances along faults from the test sites. The energy of 
the Semipalatinsk shots 1s propagated over an area of 300 
000 square kilometers, whereas that from the Chinese 
shots extends over an area of 200 OOO square kilometers. It 
is concluded that the propagation of disturbances from 
nuclear explosions can be traced along faults from the 
dynamics of the linear cloud anomalies above the latter. 
Figure 1; references 2: | Russian, | Western 


Code of Ethics for Earthquake Prediction 


947° NOOASB Moscow FIZIKA ZEMLTI in Russian No. 1. 
Jan 94 pp 91-93 


[Article by G. A. Sobolev, A. D. Zavyalov and Ye. N 
Sedova, UDC 550.343(009)] 


[Abstract] When a short-range prediction of an earthquake 
becomes known to the public it may result in panic and 
urgent measures by the government become espectal.y 
urgent. Especially since the Armenian earthquake there 
has been improper dissemination of earthquake warnings 
by the press and some specialists, many of the latter 
working outside the field of their competence. This 
includes astronomers, specialists in biofields. those with 
extrasensory perception and amateurs. Among the seven 
hundred such predictions reviewed by an expert group not 
one of them proved valid. Several specialists are named 
who have been exceptionally active in making and dissem- 
inating alarming and unwarranted predictions. This also 
happens in other countries. This problem was dealt with tn 
two resolutions of the 22d General Assembly of the Euro- 
pean Seismological Commission (Barcelona, 20 September 
1990) calling for a moratorium on such not fully validated 
predictions and calling for a code of ethics for those issuing 
such warnings. Such a code was adopted at Strasbourg on 
18 October 1991 (the Russian text of this code. as well as 
that of the two mentioned resolutions, 1s given). It 1s 
requested that all who make such predictions in Russia 
direct them for review to: Nauchno-tnzhenernyy t koordi- 
natsionnyy seysmologicheskiy tsentr RAN (Screntific 
Engineering and Coordinating Seismological Center, Rus- 
sian Academy of Sciences), Moskva, ul. Ulyanovskaya, 31. 
References 6: 3 Russian, 3 Western. 


Origin of Anomalous Ultra-Low Frequency 
Geomagnetic Field Disturbances Prior to the 
Loma Prieta Earthquake 

Y47NO039 Moscow FIZIKA ZEMLTI in Russian No 
Feb 94 (manuscript received 14 Dec 92) pp 1°24 


[Article by N. I. Gershenzon, M. B. Gokhberg. Unified 
Institute of Earth Physics, Russian Academy of Sciences, 
UDC $50.385.46:550.343)} 


[Abstract] Variations of the geomagnetic field at 901-19 
H7 recorded at the epicenter of the Loma Prieta earth 
quake (M = 7.1) may be explained by a set of electric 
dipoles which appear due to a change tn the pore liquid 
pressure near faults O.1-10 min size. It 1s sufficient for 
these sources to arise in a narrow water-bearing stratum 
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(about 10 m) near the surface (10-100 m deep). The 
magnitude of the effect depends heavily on the size of 
faults, frequency, and the depth of bedding of the layer. 
and to a lesser extent, on the expanse of the layer, conduc- 
tivity, and the number of faults. Anomalies were recorded 
more than a month before the earthquake, but the most 
powerful anomalies began three hours before the earth- 
quake in the 0.01-0.4 Hz range and exceeded the back- 
ground by two orders of magnitude. The model presented 
here 1s based on pulse processes of fault formation in the 
Earth's crust, which cause disturbances in a wide range of 
frequencies, including he ULF range. In this range elec- 
trokinetic and piezomagnetic effects are predominant. 
However, the piezomagnetic field does not match obser- 
vations in magnitude or frequency. Electrokinetic effects 
agree Satisfactonly with experimental data. The model 
presented here can determine parameters of the fault 
formation process, the size distribution of faults, and the 
rate of appearance. Figures 2; table 1; references I1: 5 
Russian, 6 Western. 


Astrogeodetic Network at Beginning of Third 
Millennium 

94 7NOO334A Moscow GEODEZIYA I KARTOGRAFIYA 
in Russian No. 3, Mar 93 pp 25-28 


[Article by M. M. Mashimov, UDC 528.33] 


[Abstract] As the end of the 20th century approaches and 
the new century 1s in the offing, there 1s a wide array of 
problems which must be dealt with in order to solve 
problems in astrogeodesy. geodynamics and cartography. 
These include organization of a planetary geocentric coor- 
dinate system. a global position system and a VLBI net- 
work: study of the figure, physical fields and internal 
structure of the Earth with allowance for their secular. 
long- and short-period changes with time; determination 
of an inertial coordinate reference system. parameters of 
rotation of the Earth and polar movement, study of the 
figures and physical fields of the moon, planets and their 
satellites and defining coordinate reference systems for the 
Moon. Venus. Mars and other planets; determination of 
the center of inertia of the Earth-Moon system for the 
epoch: organization of state astrogeodetic, geodetic, gravi- 
metric and vertical contro! networks: organization of spe- 
cial- purpose local, sea and space geodetic networks: tie-in 
of different coordinate systems and physical fields: astro- 
geodetic, gravimetric and cartographic support for astro- 
engineering programs in near and distant space; astrogeo- 
detic, gravimetric and cartographic support for study of 
crustal movements, lithospheric plates and the continents, 
changes in sea level and the world ocean. prediction of 
earthquakes. volcanic eruptions and catastrophes of dif- 
ferent types: monitoring of natural and technogenic envi- 
ronments, implementation of land. sea and aerospace 
surveys: production of graphic, digital and electronic topo- 
graphic and thematic maps. These problems cannot be 
solved without the coordination of long-term scientific and 
technical programs in the field of astrogeodesy. geody- 
namics and cartography during 1995-2010 by the acade- 
mies of sciences of the CIS and Rosgosstandard. The 
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article discusses the organization of a network of astrogeo- 
detic observatones (AGO) for uniformly covering the 
entire area of the country and the requirements on a new 
highly accurate fundamental astrogeodetic network, 
without which work on the enumerated problems 1s 
without promise. The work of the AGO, on which the 
entire network hinges, also 1s described, as is the role 
played by GLONASS., Navstar and Lageos satellites. Work 
already done and that which 1s planned 1s outlined. How 
the basic system and its subsystems will allow solution of 
key problems is discussed. 


Prospects and Problems in Remote Sensing of 
Earth 

YI7NOOZ3B Moscow GEODEZIYA 1 KARTOGRAFIYA 
in Russian No. 3, Mar 93 pp 40-44 


{Article by Ye. A. Reshetov, A. B. Karasev and G. A. 
Savin, UDC $28.711.1.(15)] 


[Abstract] Remote sensing activities in Russia are 
reviewed. Past achievements are summarized and the 
ongoing work 1s discussed 1n detail. The collection and sale 
of remote sensing data constitute a potential source of 
foreign exchange and it 1s the intention to make these 
materials available on the world market. Collaboration 
with the developing countries will also be stressed. How- 
ever, the even more important role played by remote 
sensing materials in the development of the Russian 
economy 1s emphasized (exploration for mineral 
resources. environmental protection, etc.). The following 
are regarded as the immediate objectives in the field of 
development of detatled observation subsystems: modern- 
ization of the Resurs-Fl and Resurs-FIlI satellites (1994- 
1996) for increasing their technical-economic efficiency by 
Improving resolution on the ground by 20-40%, increasing 
the area of the survey from one vehicle and lengthening its 
lifetime; activation (1993-1994) of a new vehicle of the 
Resurs-F series with a ground resolution better than 5 m; 
flight tests (1996-1997) of a new vehicle of the Resurs-F 
series Which will replace the Resurs-FI and F-II (work on 
creating the new vehicle 1s being funded by the Russian 
Space Agency); adaptation of the information received 
from the new vehicles to the tasks of different depart- 
ments. modernization of the surface complex for the 
interbranch processing of information to a level which will 
make it possible to draw a wide range of Russian entrepre- 
neurs into the subsequent processing and application of 
the results: development and introduction of technologies 
for the digital processing of satellite images within the 
framework of geoinformation systems for the production 
of precise cartographic materials oriented on the needs of 
planning and control agencies, search for and evaluation of 
natural resources and environmental monitoring. Russia 
must be prepared for active participation in the interna- 
tional satellite information market. The Russian govern- 
ment and companies, especially the Priroda State Center, 
are ready to cooperate with companies in other countnes 
in marketing of products developed using Russian remote 
sensing systems. 
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Problems in National Nlap Production in Modern 
Stage 
Yj~\ " Rai \/ . 


GEODEZ1IY AI KARTOGRAFIYA 
Vfar 93 pp 44-49 


(Article by 1. 1 Maksimoy and A. N. Panin; UDC 528.92] 


(Abstract) After reviewing the past accomplishments of the 
Russian mapping industm. the technical and organiza- 

al deficiencies are critically assessed. The latter include 
alow qualits of polygraphic reproduction of compilations 
t maps and atlases. narrow specialization of cartographic 


USUI 


enterpris tiguated technology of many processes and 
1 great lag in automation of time-consuming processes. 
These and problems have been seriously aggravated 


by the politica) breakup of the former USSR because prior 
to 1992 ¢ t the map production needs of the Russian 
ederation was met in the former union republics, with 
some of the most modern facilities being constructed 
t ns » of the map production capabilities 
remained inside Russia and these facilities lacked the 
“quip ‘a wide assortment of cartographic 


i Cirle 
products. The drawing of new boundaries and the 
rena g of ed places 1s meanwhile imposing an 
enormous d { for immediate revision of hundreds of 
naps. Some ot the efforts to upgrade Russian cartographic 
nterprises are specifically mentioned. During the last 
several ears even the existing map production plants have 


been underloaded due to the unavailability of map com- 


pilations which have been retained at enterprises outside 
Russia. not ng returned despite agreements to do so. 
The new names of cities. the new boundaries of countries, 
ull a iSeS tinalized. making for map 
vd 1s. The system by which plants pay for 

t d ylants recerve payment for their prod- 
usIy COMP cated the process and all these 

{in a severe drop in map production. 

P s also been impeded by the shortage or low 
) . set plates and countless other 
\ 5 discouraging background, the need 

> increasing rather than dimin- 

shing. An ambitious program ts outlined, including pro- 
dition of the tamed Atlas of the World. 

ui! poes v the map production requirements should 


Digital Vlapping and Geoinformation Systems 


WO NOOSID M GhRODEZIYATKARTOGRAFIY 
oay ? \ ¢ Vf J?2nn ty S/ 
N Aieksandros: UDC 528.93:516] 


\bstract) Traditional mapping. data collection and pro- 
2 must give Way to Computerization and far-reaching 
automation in order to meet the modern needs of the 
ntormation systems are a point of 
nis concept must be further developed; in 
t 1al geointormation systems are 
ited work 18 digital mapping. In 
ipping program was organized in 


Riis | " iated with 28 ministries and depart- 
'thatin 1994 work will be completed 


digital maps at 1:100 000 for the 
196 the same will be done at 
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1:200 000 for the most important regions. There is a rea 
market for these maps. In the future it 1s planned that 
topographic maps at all scales will be converted to digita 
form. All this will facilitate automation of pr 
involved in the production of thematic and specia! maps 
The same procedure will be applied in urban and land 
surveys. These are but the first steps. for example. us 
ensuring effective ecological monitoring and territ 
inventorying of natural resources. The maintenance 
regional databanks is a priority task. revision must ne 
frequent basis and an ever-increasing number of pz 
dures must be automated. The many related prot 
involved are discussed. The introduction of geointorma- 
tion systems must proceed on an accelerated basis. accon 
panied by an increase in the productivity of lab | 
factor of 5-7. Digital cartographic information must he 
organized and managed by federal agencies with long-ter 
funding and a uniform quality contro! must be introduced 
and implemented. The information system must be orga 
nized on the basis of a decentralized mode! w} takes 
into account the participation of al] interested orgar 
tions in use of this information and al! users must 
equal access. 


Possible lonospheric Precursor of Earthquakes 


947NOO4SA Moscow FIZIKA ZEMLI in Russian N 
Var 94 (manuscript received 20 Jan 93) pp 37-4 


[Article by V. P. Kim. V. V. Khegay and P. VI 
Svitych, Institute of Terrestrial Magnetism. lonosphere 
and Radio Wave Propagation. Russian Academy of Sx 
ences, UDC $50.510.535] 


[Abstract] Computations were made of the penetration of 
an electrostatic field of seismic origin into the 1onospher 
for the case of a Gaussian distribution of the vertic: 
electric field E, at the Earth’s surface in the epicentra 
region of an impending earthquake. It was found that t! 
effectiveness of field penetration at nighttime ts far great 
than during the daytime and 1s highly dependent ( 
extent of the region of localization of the vertical FE, field 
The strength of the electrostatic field at tonospherie alti 
tudes has an appreciable value ~ 0.3-0.7 mV m onl, t 
large-scale seismic sources (a = 100 km) under the cond 
tion that|EJ at the epicenteris = 1000 Vim. A study of t 
effect of the electric field of a seismic sou: nt 
background ionosphere also was made. The greatest etfe 
is observed in the middle part of the nighttime F& lay 
where the Pedersen drift of 1ons 1s maximum. The natu 
of the 1onospheric disturbance 1s determined by the dirt 
tion of E,. With positive E, the electron concentrat 
experiences an appreciable decrease over the res 
localization of E, and when the E, field 1s directed dow: 
ward there 1s an increase in N.. The degree ph 
disturbance 1s determined by the |E,) value at the epice 
and the extent of localization of the FE. region. Figures 
references 8: 5 Russian, 3 Western 
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Space-Time Variability of the North Atlantic Sea 
Surface Temperature Field 

947NOO360A Moscow METEOROLOGI) 4 / 
GIDROLOGIYA in Russian No. 3, Mar 94 (mianuscript 
received 7 Oct 93) pp 82-90 


[Article by V. V. Yefimov and A. V. Prusoy. Sea Hydro 


physical Institute, Ukrainian Academy of Sciences. | Dt 
$51.526:551.513 (261.1)] 
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[Abstract] Sea surface temperature in the North Atlantic, 
the severity of winters in the northern hemisphere, and the 
position of the intertropical convergence zone were ana- 
lyzed to reveal trends. It was found, for example, that 
anomalously large shifts in the zone preceded anomalously 
warm winters in the U.S., and anomalously small shifts 
preceded cold winters. Low-frequency variability of sea 
surface temperature was determined from 34 years of data. 
Data filtering and normalization procedures are described. 
Low-frequency variability of the surface temperature of 
the North Atlantic demonstrates a significant spatial vari- 
ability (up to 2.©) which is probably linked with the 
variability of ocean circulation. Two types of remote links 
between the sea surface temperature and meridional 
motion of the intertropical convergence zone on interan- 
found, and these appear to be related to 
quasi-stable atmospheric anomalies. The local interaction 
of ocean and atmosphere 1s probably dominant tn the 
generation of quasi-stable sea surface temperature anom- 


nual Scales are 


ypposed to horizontal advective heat transfer by 
ean currents). but this conclusion requires further con- 
firma Figure references 15: 5 Russian, 10 Western. 


On-Line Scheme for Long-Range Prediction of 
Water Temperature in North Atlantic 

MAO NOOSTA M wt MET EOROLOGIYA 1 
GIDROLOGIYA in Russian No. 4, Apr 94 (manuscript 
received 25 Noy 93) pn 79.77 


[Art by ye S. Nesterov. RF Hydrometeorological Sci- 
entific Research Center. UDC 551.465.632:551.509.33 
(OAT T)) 

[Abstract] The long-range prediction of ocean surface 
temperature anomalies (OSTA) in individual regions of 
the North Atlantic by use of the group analogues (GRAN) 
method 1s described. Such a prediction can be made in 


either a categorical or a probabilistic form. The “Prognoz” 
yn-line databank of the Russian Hydrometeorological 
Center was used as the data source, especially the ROWS 


database containing information on the fields of mean 
monthly ocean surface temperature. surface pressure, 500- 
gPa geopotential surface and other parameters for a mul- 


tixear period. The basic principles for long-range predic- 
tion of OSTA as applicable to the GRAN method are 
itlined. A number of prognostic experiments were car- 

! for testing the scheme. The purpose was an evaluation 

of the success of the prediction as a function of the makeup 
of the predictors. The various predictors used are dis- 
cussed. It was tound that the prognostic scheme gives the 


greatest gain in the case of quite large anomalies (in 
comparison with climatic and inertial predictions). The 
(GRAN method also gives information which can be used 
in determining the processes involved in formation of 
temperature anomalies tn the ocean. Predictions were 


prepared for 10 of the largest OSTA observed between 


19S? and 1991. The results are given in a table. As a 
specific example. the results for one region for January 
193 also are given. The experiments clearly indicate that 
the group analogues scheme can be used successfully for 

ng-range prediction of ocean water temperature and in 
some cases may be preferable to a categorical prediction. 
[he method can be further improved by adjusting the 
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predictors to the current process and varying them from 
prediction to prediction. Figures 2; references: |2 Russian. 


New Generation of Equipment for Meteorological 
Lab Aircraft 


947N0036B Moscow METEOROLOGIYA 1 
GIDROLOGIYA in Russian No. 3, Mar 94 (manuscript 
received 29 Nov 93) pp 103-109 


[Article by A. V. Litinetskiy, V. V. Volkov, Yu. A Seregin, 
Central Aerological Observatory; UDC 551.509.617: 
551.507.35] 


[Abstract] This article describes the capabilities of the 
Tsiklon-! and Tsiklon-2-S measurement and computing 
complexes for aircraft used for meteorological research 
and cloud seeding. The equipment ts installed on An-26 
and YaK-40 aircraft. The types of equipment included in 
both systems are described and specifications are |isted. In 
general, the equipment may be divided into navigation 
instruments, measurement devices, and recording and 
imaging devices. The Agl dispensers used for cloud seeding 
are described. The Tsiklon-1 system features a Doppler 
velocity measurement device, an inertial navigation 
system, and Orbita-20 and Orbita-70! on-board com- 
puters. The Tsiklon-2-S system features a gyrocompass 
system. The systems take meterological readings to deter- 
mine the feasibility of cloud seeding. Results of seeding 
may also be tracked. The systems include an aircraft 
position monitoring device. This makes it possible to 
coordinate actions in multi-aircraft cloud seeding opera- 
tions. The Tsiklon-2-S system 1s more sophisticated in that 
it uses an IBM AT PC and a satellite navigational! system 
(TRANSPAK). Information is stored on diskette. Sche- 
matics of both systems are provided. Figures 2: tables 3. 
references 12: 11 Russian, | Western. 


Influence of Global Warming on Russian 
Agroclimatic Resources and Agricultural 
Productivity 

947NO00SIB Moscow METLOROLOGIYA 1 
GIDROLOGIYA tn Russian No. 4, Apr 94 (manuscript 
received 14 Dec 93) pp 101-112 


[Article by O. D. Sirotenko and Ye. V. Abashina, All- 
Russian Scientific Research Institute for Hydrometeoro- 
logical Information; UDC 551.583:631.559(47+57)] 


[Abstract] The results of simulative modeling of the influ- 
ence of global warming on Russian agroclimatic resources 
and agricultural production are generalized. Scenarios of 
both models of the theory of climate and paleoclimatic 
reconstructions were used in the computations. The 
totality of the collected data indicates that the develop- 
ment of warming in scenarios of mode!s of general circu: 
lation of the atmosphere would lead to a substantia! 
aridization of the climate of Russia in which it would be 
reasonable to expect a decrease in agricultural produc- 
tivity, but the development of a warming under the sce- 
nario of an interglacial optimum would result in a uni- 
versal moistening of climate and a substantial increase in 
agricultural productivity. The following scenarios of 
change in important climatic factors by the year 2030 (in 
comparison with 1990) are visualized: an increase in the 
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concentration of carbon dioxide by 20% (CO, x 1.2); an 
increase in the background concentration of tropospheric 
ozone by 30% (O, x 1.3); a decrease in the content of soil 
ganic matter by 20% (HUM x 0.8). It 1s demonstrated 
hat the direct influence of an increase in the carbon 
dioxide gas concentration would be capable of offsetting 
the agricultural losses associated with a climatic change 
under the most unfavorable scenario. However, the nega- 
live impact of an increase in the content of other green- 
house gases. especially tropospheric ozone, and anthropo- 
genic degradation of soils would make this possibility 
problematical. It is emphasized that with any variant of 
global warming there will be a need for radical restruc- 
turing of the entire agricultural management system. The 

iulative modeling of this biospheric system, however, 
evcal safe and economically feasible ways to bring 
about such adaptation. References 17: 9 Russian, 8 
Western. 
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Combined Hydrological and Acoustic Study of the 
Polar Front in the Barents Sea With Contact and 
Remote Sensing Techniques 

A-NUOSSA Moscom OKEANOLOGIYA tin Russtan 

1 $1 \o 1 Jun-Feb 94 (manuscript received 

7 pp 38-43 


[Article by A. V. Berezutskiy. S. E. Maksimov. V. B. 
Rodionoy. \. Ye. Sklyarov. Shirshov Institute of Ocean- 
logy. Russian Academy of Sciences, Moscow, UDC 
$51.46:629.78:551.463.262] 


iri is article presents the results of comprehen- 
sive hydrological and acoustic studies of the structure of 
ont Zone in the central part of the Barents Sea 
during the third voyage of the Akademik loffe. Contact 
nethods (( TD-photography, track measurements) and 
n ds (IR radiometry. acoustic Doppler mea- 
rent speed, satellite sound backscattering 
studies) were used. The characteristics of fronts and asso- 
claled phenomena (meanders and eddies) are studied. A 
ignificant correlation between hydrophysical and acoustic 
characteristics 18 detected. Surveying was done with 63 
ydrological stations in a quasi-rectangular gird of nine 
meridional segments. each with seven stations 10 miles 
t. [he depih of the studied region was 200-350 m. 


ae r¢ 
SU ent of Lu 


iemperature and salinity gradients at the surface across 
the front reached 0.5 C/km and 0.15 0/00. Data on indi- 
inders are presented. Eddv regions 
most significant curving of isolines. Max- 

imum sound scattering values, 10-20 dB. were found at 
200 m. At SU0-90 m the contrast was 10-12 dB: below 
contrast was no more than 4-6 dB. Analysis of 
measurements indicate the existence of 
structures in the sound scattering field. Charac- 
ristic horizontal scales of regions with quasi- 
lomogencous scattering properties were 20-40 km, which 
matches the dimensions of dynamic formations. The tran- 
hetween these zones have high gradients and 
figuration had the structural and dynamic 
tures of a thermohaline field. Consequently, one can 
mesoscale dynamic formations with echolocation 

nt on a moving ship or on ocean bottom 
Figures 5: references 13: 8 Russian, 5 Western 
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Estimation of the Fractal Dimension of Global 
Relief 

947NO0038B Moscow OKEANOLOGIYA tn Russian 
Vol. 34 No. 1, Jan-Feb 94 (manuscript received 

14 Oct 92) pp 102-106 


[Article by S. S. Ivanov, Shirshov Institute of Oceanology. 
Russian Academy of Sciences, Moscow; UDC 551.462} 


[Abstract] This article examines the fractal relief of the 
Earth’s surface on the global scale. Based on one-degree 
grid elevation values, lengths of various topographic 1so- 
lines were computed for seven grades of averaging. The 
perimetric method is used to determine that at the 100- 
2000 km scale the relief isolines are actually fractal lines 
with dimensions which substantially exceed unity (1.30 
and above). Several additional considerations make it 
possible to expand these limits to § and 20,000 km. The 
dimension of isolines depends on their hypsometric posi- 
tion. A simple model 1s preposed which illustrates the 
mechanism of this scale-dependent self-similarity of relief 
contours at different scales. Figures 6; references 9: 2 
Russian, 7 Western. 


New Data on Ferro-Manganese Nodule Growth 
Rate in the SE Pacific 


947NO038C Moscow OKEANOLOGIYA in Russian 
Vol. 34 No. 1, Jan-Feb 94 (manuscript received 
9 Jun 92) pp 113-120 


[Article by I. E. Viasova. V. M. Kuptsov, Shirshov Institute 
of Oceanology. Russian Academy of Sciences, Moscow, 
UDC 551.462] 


[Abstract] The alpha track method 1s used to determine the 
growth rate of nine iron-manganese concretions obtained 
in the southeast Pacific Ocean, on either side of the East 
Pacific Ridge at the Bellingshausen Sea. The tracks were 
recorded on cellulose nitrate. The growth rate varies from 
1-16 mm/muillion years. For three concretions the growth 
rates are determined for the two opposite sides: for two of 
them, the concretion did not increase in one direction, and 
in the third, the growth rate differs by a factor of two. The 
rate of accumulation of the sediments on which the con 
cretions lie was determined through radiocarbon dating 
and with the excess °“’Th method. The rate varied slightly 
with an average of 0.4 mm/million years. The divergence 
in the age of concretions and the sediments on which they 
lie 18 associated with the activity of benthic fauna, which 
explains the inversion of radiocarbon date with depth. 
Figures 5; tables 4; references 23: 16 Russian, 7 Western. 


Scanning Towed Multi-Probe Chain 
947NOO38SD Moscow OKEANOLOGTY A in Russian 
Vol. 34 No. 1, Jan-keb 94 (manuscript received 

9 Jul 92, after reviston 30 Jun 93) pp 133 138 


[Article by V. T. Paka, G. A. Bambizov, N. N. Golenko 
Ye. P. Zarubin, V. A. Maslov, A. P. Podufalov, Atlantic 
Division of the Institute of Oceanology, Russian Academy 
of Sciences. Kaliningrad; UDC 551.465] 


[Abstract] The towed probe chain examined here 15 a set of 
six CTD probes spaced 10-50 m apart in simultaneous 
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operation on a tow line. One 1s the Mark Til profiler, 
produced by NBIS, USA. Katran 04M probes made by the 
Akvastandard Scientific Production Association in Sevas- 
topo! are used at other levels for economic reasons. To 
obtain fine structure profiles and high-resolution cross 
sections on the route, scanning 1s used with an amplitude 
which provides a certain overlap of levels at a boat speed 
of 3 m/s. Two scanning modes are available. one which 
minimizes overlap to increase horizontal resolution, and 
one which has a large overlap to increase the sounding 
depth. The Mark III probe 1s the fourth from the surface in 
the configuration displayed in the paper. The communica- 
tron cable length may extend to 3 km without adverse 
effect. Hlustrations show the configuration of the system 
and the trajectories of the probes in scanning mode. Data 
is recorded on a IBM PC/AT 386 clone. Profiles may be 
displayed in real time, but not printed (printing interferes 


with measurement). Examples of profiles obtained in Gulf 


Stream research are shown. The probes may be used 
together, separately, or in any combination. Figures 6; 
table |; references 4: 2 Russian, 2 Western. 


lurbulent Fluctuations of Photocurrent Strength 
of Coherent Lidar Systems 

947NO0042A Tomsk OPTIKA ATMOSFERY I OKEANA 
in Russian Vol. 6 No. 9, Sep 93 (manuscript received 
28 Dec 92) pp 1091-1101 


[Article by A. P. Shelekhov, Atmospheric Optics Institute, 
Siberian Department, Russian Academy of Sciences; UDC 
$37.87:621.371] 


[Abstract] A study was made of the behavior of the relative 
variance of the turbulent fluctuations of photocurrent 
strength of (W and pulsed coherent lidars when using 
different schemes for the matching of wave fronts in 
optical heterodyning. It 1s shown that photocurrent 
strength fluctuations of a coherent lidar arise when there 1s 
a high spatial resolution of a single-mode heterodyne 
detector. The level of these fluctuations 1s proportional to 
the level of the turbulent fluctuations of the intensity of the 
sounding radiation. The proportionality factor 1s depen- 
dent on the angle of the detector field of view and it 
decreases with its increase. Applying these findings, the 
objective was the development of a coherent lidar with a 
nigh spatial resolution. This is possible only with single- 
mode detection. In comparison with methods for sounding 
the parameters of atmospheric turbulence based on mea- 
surement of intensity fluctuations of the scattered field, 
but using incoherent detection, a coherent lidar 1s more 
promising. Already with an entrance aperture of the 
receiving telescope R = 2.8 cm the spatial resolution of the 
lidar already 1s adequate for registering the intensity of 
random photocurrent modulation by about 50% on a path 
106 km. A further increase in the sounding range 1s 
possible by increasing entrance aperture size. Without a 
considerable decrease in the signal-to-noise ratio this 1s 
possible to R = 7.5 for coherent lidar systems which are 
onented on surface paths and up to R = 50 cm when 
sounding 1s from space. These and other results obtained 
in the study can be used in solving problems arising in 
practical use of coherent lidar systems. Figures 2; refer- 
ences 7: 4 Russian, 3 Western. 
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Large Bimorph Adaptive Mirror: Computation of 
Use Efficiency 


947NO0U042B Tomsk OPTIKA AIMOSITERY 1 OKE ANA 
in Russian Vol. 6 No. ¥, Sep 93 (manuscript received 
30 Mar 93) pp 1115-1123 


[Article by A. V. Ikramov, I. M. Roshchupkin and A. G 
Safronov, KOMPOZIT Scientific Production Associauion, 
Kaliningrad, Moscow Oblast, UDC 535.87] 


[Abstract] The efficiency of use of a large bimorph adap- 
tive mirror with compensation of large-scale low- 
frequency distortions is demonstrated. The theoretical 
approach to achieving efficient compensation of wave 
front distortions 1s outlined. Computer simulation of the 
correction of low-order optical aberrations with this mirror 
is described in detail. A comparative analysis 1s made of 
the efficiency of a large bimorph mirror and an adaptive 
mirror with discrete electromechanical drives. The results 
revealing a high efficiency of such a mirror in the compen- 
sation of large-scale low-frequency wave front distortions. 
were obtained for a controlling mosaiced piezoelectric 
layer | mm thick (with a thickness of the mirror plate 7% 
mm). This relation of thicknesses evidently 1s not optimal 
and was selected only to demonstrate the possibilities of a 
large bimorph adaptive mirror. It 1s proposed that 4 
multilayer mosaiced piezoelectric structure be used foi 
reducing the controlling voltage (which in the expermments 
was about 300 V). A similar approach also ts applicable in 
selecting the optimum thickness of the prezoclectric struc 
ture. A simple and effective method 15 proposed for 
forming a mosaiced bimorph structure. It involves using a 
multilayer structure with the least possible thickness of the 
piezoelectric film and optimized total thickness. In this 
case the controlling voltage can be reduced to several tens 
of volts and the individual prezoelements need not be in 
contact with one another. Figures 4; references: 2 Kussian 


Geological Factors in Global Changes: Importance 
of Catastrophes and Periodicity of Processes 
947NO0049A Novosibirsk GEOLOGIYA | GLOFIZIKA 
in Russtan Vol. 35 No. 3, Mar 94 (manuscript receiwed 
29 Nov 93) pp 3-19 


[Article by N. L. Dobretsov, Joint Institute of Geology 
Geophysics and Mineralogy. Siberian Department. Russian 
Academy of Sciences, Novosibirsk; UDC 551.144 536.25] 


[Abstract] Findings from projects underiaken under the 
program Global Environmental and Climatic Changes and 
articles in leading international and Russian journals pub- 
lished during 1991-1992 are reviewed and two principal! 
groups of problems are examined: geological factors in 
global changes in the environment and tmportance of 
catastrophes and periodicity of geological processes. The 
influence of endogenous processes caused by periods 
mantle plumes on global changes 1s expressed through 
periodic bursts of catastrophic volcanism both in the 
oceans and in the island arcs, as well as periodic changes of 
movement of an ensemble of lithospheric plates and relief 
in the ocean and on the land. which in turn results in a 
change in the system of currents in the hydroatmosphere 
and climatic changes with periods of 30-34 million years 
Shorter period changes are related to cosmic. factors, 
especially Milankovitch cycles, although an interaction 
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between endogenous and cosmic factors 1s reflected at all 
levels. Short-term changes tn currents and the entry of CO, 
may be stimulated by endogenous processes, and vice 
versa, changes in the Earth’s magnetic field associated with 
endogenous factors may be superposed on solar activity 
changes. During periods of magnetic field reversal solar 
plasma may be “locked” in the Earth’s magnetic field. All 
such theoretical concepts examined in this study require 
further development, particularly the theory of mantle 
plumes and their interaction with asthenospheric flows. 
Figures 10; references: 53: 13 Russian, 40 Western. 


Landscape-Geochemical Analysis of the Landing 
Areas of Rocket First Stages 

94 7NO037 Moscow VEST NIK MOSKOVSKOGO 
UNIVERSITET A: SERIYA S—GEOGRAFIYA 

in Russian No. 1, Jan-Feb 94 (manuscript received 

1] May 93) pp 40-48 


[Article by N. S. Kasimov. A. P. Vorozheykin, T. V. 
Koroleva, Yu. V. Proskuryakov, V. B. Grebenyuk, Depart- 
ment of Landscape Geochemistry and Soil Geography; 
UDC 911.2:550.4(574.3)] 


[Abstract] A new ecological issue is evaluation of the 
pollution caused by the landing of a rocket’s first stage. 
The first stage contains fuel residue which contains a 
highly toxic compound, asymmetric dimethylhydrazine. 
Typically, the fuel explodes and burns on impact. In an 
explosion, the increase in temperature makes the sub- 
Stance more volatile: some fuel remains in the air, and 1s 
spread by the wind and precipitation. If there 1s no 
explosion, the fuel seeps into the ground. Oxidation prod- 
ucts are harmful in either case. The physical and chemical 
properties of asymmetric dimethylhydrazine are exam- 
ined. Research began in 1991 1n Central Kazakhstan to 
study environmental anomalies caused by rocket fuel. 
Local high-contrast anomalies are due to direct contact, 
and more widespread low-contrast anomalies are associ- 
ated with atmospheric transfer. Only 5% of soil samples 
revealed fuel residue concentrations above 0.02 mg/kg. 
The effects of various soil types, oxidation, and migration 
are examined. Concentrations of residue in vegetation 
were also studied. Content varied from 0.05-224.0 mg/kg, 
with the most common concentrations being 0.2-0.3 mg/ 
kg. The maximum concentrations and largest percentage 
of contaminated samples were found at fall sites. Greater 
areas of vegetation than soil were contaminated, probably 
due to the combined effect of soil and atmospheric con- 
tamination. Root systems were studied to determine the 
method of contamination. It was found that plant type was 
also a factor. Seasonal differences in migration patterns, 
mainly due to temperature and evaporation, are explained. 


a) + 


Figures 2: tables 2: references 11: 9 Russian, 2 Western. 


Evaluating Tectonic Stability of Sites for Nuclear 
Power Plants (Exemplified by Site of South Ural 
Nuclear Power Plant) 

Y4A7NOOAOA Moscow GELOEKOLOGIYA tn Russian 
Vo. 1, Jan keh 94 pp SS8-]04 


[Article by S. A. Nesmeyanov, O. A. Voveykova, I. G. 


‘ 
Mindel D. | Prokofyev and N. M. Khayme, Perm 


Screntific Research Institute for Engineering Seismology 
(PNITIS) UDO $51.24+550.34 (471.503, 471, 505] 
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[Abstract] At the PNIIIS experience has long been accu- 
mulated on carrying out many-sided (geological- 
geomorphological, geophysical and geodetic) research for 
detecting and predicting dangerous tectonic displacements 
at constructicn sites. Specifically, such materials were 
collected for the site of the South Ural nuclear power plant 
(NPP). The scope of this research program and the proce- 
dures used in the collection of pertinent materials are 
described in detail. The research program revealed that the 
Ural plant, which 1s under construction, 1s located in an 
area with favorable geological conditions and there are no 
contraindications with respect to recent tectonic move- 
ments against continuing construction because its site 1s 
situated within the limits of a unified morphostructural 
block. Moreover, the fault structures intersecting this 
construction site and the foundations beneath the reactors 
have not been rejuvenated during about the last 30 million 
years by local ruptures and zones of increased fracturing. 
The research program carried for this site 1s particularly 
important because it can serve as a mode! for other NPP 
sites where dangerous conditions may exist which should 
be detected before construction 1s initiated. It represents a 
considerable improvement over previous engineering pro- 
grams used during study of NPP construction sites. Figures 
6; references 24: 23 Russian, | Western 


Impact of Anthropogenic Changes in Global 
Climate on Runoff in Yenisey Basin 
947N0044A in Russian No. 2, keh 94 (manuscript 
received 20 Oct 93) pp 84-93 


[Article by I]. A. Shiklomanovy, Arctic and Antarctic Scten- 
tific Research Institute: UDC $56.16°°45": 551.583 
(282.256.3)] 


[Abstract] Data are given on multiyear observations of 
changes in hydrometeorological characteristics in the 
Yenisey basin resulting from the global warming of climate 
in the 1980's. Estimates are given of the possible changes 
which may occur with an increase in global temperature by 
1-2 and 3-4°C. Predictions made at the State Hydrological 
Institute on the basis of paleoclimatic reconstructions of 
warm epochs of the past are used as climatic scenarios of 
the future. A model with a monthly computation time 
interval was used for conversion from the climatic param 
eters to hydrological characteristics. The increase in tem- 
perature and precipitation in the Yenisey basin which 
began in 1975 indirectly confirms the conclusion that there 
has been a global warming of climate. At the present time 
the rate of increase in temperature and precipitation in this 
region exceeds the computed values for the barth. How 
ever, the increase in the mean annual precipitation has not 
resulted in a change in annual and seasonal runoff. Under 
all scenarios of change in the climatic situation runoff in 
the Yenisey basin will substantially increase. With a cli 
matic warming there will be a seasonal redistribution of 
runoff and the duration of winter will substantially 
decrease. The study was made without allowance for the 
influence of permafrost on the hydrological regime of 
rivers in the Yenisey basin under conditions of a climaty 
warming, which would be especially significant with a 
temperature increase > 2-3°C. Figures 4: references 9. 7 
Russian, 2 Western. 
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Aspects of Engineering Geology Study of Salt 
Formations for Constructing Underground 
Repositories for Harmful Industrial Wastes 


Y47NO041A Moscow GEOLKOLOGIYA in Russian No. 
2, Mar-Apr 94 (manuscript received 12 Sep 93) pp 37-47 


[Article by V. I. Osipov, B. K. Lapochkin and O. N. 
Yeremina, UDC 624.131] 


[Abstract] The need for and desirability of constructing 
deep underground repositories in rock salt formations 
for the storage of solid and cast-off toxic and radioactive 
industrial wastes 1s demonstrated. Foreign experience 
along these lines 1s discussed. The principal require- 
ments on rock salt formations, regarded as potential sites 
for constructing cavernous repositories, are examined 
and the technological procedures for preparing such 
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repositories are outlined. Different variants are evalu- 
ated, but in every case the excavation results in recovery 
of great volumes of valuable mineral raw material useful 
in the production of various kinds of soda, paper, 
artificial rubber and other products. The need for devel- 
oping a special engineering geology classification of salt 
formations 1s validated. A table lists the principal regions 
in Russia which could be considered for constructing 
such salt formation repositories. The selection criteria 
show that it would be most effective to use salt forma- 
tions of the stratum type, as well as those characterized 
by a relatively simple internal structure. In this selection 
process it 1s particularly necessary to ascertain the spatial 
position of intercalations of insoluble rocks and also 
easily soluble (potassic, magnesian salts) formations. 
Additional factors must be taken into account when 
considering complex structures of the salt dome type. 
References 10: 5 Russian, 5 Western. 
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Conversion of Glycyrrhizic Acid. Part 5. Synthesis 
of Homoderivatives of Penta-O-Acetyl 
Glycyrrhizic Acid 

947002674 Moscow ZHURNAL OBSHCHEY KHIMII 
in Russian Vol. 63 No. 9, Sep 93 (manuscript received 
18 Dec 92) pp 2131-2139 


{Article by L.A. Baltina, N.T. Serdyuk and G.A. Tolstikov, 
Institute of Organic Chemistry, Ural Branch, Russian 
Academy of Sciences, Ufa, UDC 547.919.2+543.422.25] 


[Abstract] Details are presented on the conversion of 
penta-O-acetyl glycyrrhizic acid to higher homologs using 
the Arndt-Eistert synthesis. The conversion scheme 
included introduction of diazoketone group at the carboxyl 
groups of the aglycone and carbohydrate moieties of the 
molecule to grow hydrocarbon side chanins. The resultant 
products bore Cl, Br, ketone, acetoxyketol, ketoimine and 
(2-acetylamino)thiazole moieties, as confirmed by ‘°C 
NMR studies. Yield ranged from about 61 to 90%. Tables 
1: references 14: 8 Russian, 6 Western. 


Protected Glycopeptides 

947°C 0267B Moscow ZHURNAL OBSHCHEY KHIMII 
mm Russian Vol. 63 No. 9, Sep 93 (manuscript receiwwed 
I8 Dec 92) pp 2140-2147 


[Article by L.A. Baltina, S.A.Ryzhova, Ye.V. Vasilveva, 
\.P. Kapina and G.A. Tolstikov, Institute of Organic 
Chemistry. Ural Branch, Russian Academy of Sciences, 
Ufa, UDC 547.919.2+582.736] 


{Abstract} Technical details are presented on the synthesis 
of a series of glycopeptides derivatives of glycyrrhizic acid 
as part of a screening program for potential immunomod- 
ulating agents. The basic approach consisted of activation 
of the carboxyl group with N-hydroxybenzotriazole and 
N.N°-dicyclohexylcarbodtmide—1:3-4:3-4 molar ratto— 
in dioxane or THF. The activated intermediates were 
reacted with amino acid esters prepared tn situ from the 
hydrochlorides in the presence of a tertiary base (eg.. 
pyridine, triethylamine)—3.5-4:4-5—for 24 h at 0-5°C. 
The target products were obtained tn pure yields of 79- 
95%. Tables 3. references 8: 6 Russian, 2 Western 


Human Recombinant Insulin. Part 2. 
Size-Exclusion HPLC of Precursors: Retention 
and Selectivity 

YATCOL31TA Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol. 29 no. 2, keb 93 (manuscript 
received 17 Jul 92; in final form 29 Sep 92) pp 174-181 


[Article by V.Ye. Klyushnichenko, A.N. Vulfson, Institute 
of Bioorganic Chemistry iment M.M. Shemyakin and 
Yu.A. Ovchinnikov, Russian Academy of Sciences, 
Moscow, UDC $77.112.088.3:543.544] 


[Abstract] An analysis was conducted on the factors 


affecting retention and exclusion of precursors of recom- 
binant human insulin on size-exclusion HPLC. The study 
involved chromatography of 6-17 kD insulin precursor 
peptides on TSK G 300 SW columns, using 0.1 M sodium 


LIFE SCIENCES 65 


phosphate elution buffers, pH 7.0, with and without 0.2 M 
NaC! or 0.2 M sodium sulfate. The resultant data demon- 
strated that K, increased with an increasing ionic strength, 
with the most stable separations evident at an ionic 
strength range of 0.1 to 0.4. Addition of low concentrations 
(0.01-0.05%) of 0.1. M SDS led to a sharp reduction in Ky, 
with higher concentrations (0.05-0.2%) having little fur- 
ther effect. Efficient separation was also obtained with 6 M 
guanidine hydrochloride because of the greater differences 
between points corresponding to the different K, values of 
the proteins—including poorly soluble linear and folded 
proinsulin. Accordingly, size-exclusion HPLC was shown 
to lend itself to analytical determinations at all stages of 
recombinant insulin production. Figures 7; references 36: 
4 Russian, 32 Western. 


Diastereoisomers of Anionic Oligonucleotide 
Analogs. Part 7. Determination of Absolute 
Configuration at Phosphorus Atom of 
Diastereoisomers of Deoxydinucleoside Methy! 
Phosphonates by 2D NMR ROESY Spectroscopy 
Y4 7COL3TB Moscow BIOORGANICHESKA YA 
KHIAMIYA in Russian Vol. 29 no. 2, Feb 93 (manuscript 
received 22 Nov 91) pp 197-210 


[Article by Ye.V. Vyazovkina, IV. Engels* and A.V. 
Lebedev. Novosibirsk Institute of Broorganic Chemistry, 
Siberian Branch, Russian Academy of Sciences: *Institute 
of Organic Chemistry, J.W. Goethe University, Frankfurt- 
am-Main, UIDCS77.113.6.088.53:543.422.25] 


[Abstract] Two-dimensional NMR ROESY spectroscopy 
was employed in assessing the configuration about the P 
atom of 16 pairs of deoxydinucleoside methyl phospho- 
nates with the general formula [MeO), Tr]Np(CH,)N (Ac) 
and the unnatural -O-P(CH ,)(O)-O- internucleoside bond. 
In the formula, N- and N°’ indicate the base protected 
dinucleosides. Cross-relaxation data on interaction of P- 
CH, protons with the 3’-end nucleoside revealed differ- 
ences only in the case of H(3°)- and H(4’)-protons of 
pyrimidine nucleosides. These interactions were more 
pronounced in the case of the S,, isomers. Accordingly, the 
spectral variations between the diasteroisomers were due 
to conformational differences predicated on the nature of 
the heterocyclic bases in the dimers. Figures 3; tables 3; 
references 17: 2 Russian, 15 Western. 


Two Approaches to Large-Scale Synthesis of 
Oligonucleotide Dithioates 

94 7C 02310 Moscow BIOORGANICHESKAYA 
KHIMIYA in Russian Vol, 29 no. 2, Feb 93 (manuscript 
received 28 Aug 91, in final form 16 Jun 92) pp 211-222 


[Article by M.O. Takakishvilt and M. H. Caruthers®, 
Chemical Faculty. Thilist State University iment 1. Dzha- 
vakhishvili, Tbilisi, Department of Chemistry, University 
of Colorado, Boulder, USA; UDC $47.857.7°485.087 
§$77.113.6] 


[Abstract] Technical details are presented on liquid- and 
solid-phase syntheses of oligonucleotide dithioates as 
potential antivirals and antineoplastics. Liquid-phase trt- 
ester approach vielded dimers and tetramers in millimolar 
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quantities and octamers at the 0.1 mmolar level. Solid- 
phase approach on polyethelene glycol support with thio- 
amidite reagent provided the octanucleotide dithioates 
(TS.) and ©,1(S,) in yields of 0.02 and 0.12 millimoles, 
respecuvely. The products of solid-phase synthesis were 
purified by a novel method including cleavage of the 
protected oligonucleotides from the polymeric. carrier, 
adsorption chromatography on silica gel, complete 
removal of protective groups and, finally, reverse-phase 
chromatography on silica gel C,,. Figures 3; references 76 
(Western) 


New Data on Radionuclide Pollution of Barents 
Sea Region 

Y4J7COOSOA Moscom DOKLADY AKADEMIT NAUK 

in Russian Vol. 332 No. 1, Sep 93 (manuscript received 
17 VMfay G2 pp TIS 119 


[Article by DG. Matishoy, corresp. member, Russ. Acad. 
Seu. GG. Matishov, Ye. Shchipa and L.G. Pavlov, Mur- 
mansk Marine Biology Institute, Kola Scientific Center, 
Russian Academy of Sciences: UDC $74.4:504.05(268.45) 


[Abstract] Radionuchde monitoring studies conducted in 
199} and 1992 on Barents Sea and adjacent shoreline 
showed that Cs-137 levels ranged from essentially zero to 
1440 Bgke of benthic sample collected from different 
locations. Measurements on mossess and lichens from 


adjacent shores revealed levels of contamination with 
(5-137 approaching 530 Ba/g at some locations. These 
findings tndicate that the Barents Sea region has sustained 
an increase in the level of radionuclide contamination over 
the past tour decades. The contaminating radionuclides 
dermved trom nuclear weapons testing in the fifties and 
satires activities of Western radiochemical plants, as well 
as the the Chernoby! accident. References 6: 2 Russian, 4 


Concept of Basic Genome and Critical 
Chromosome Mass in Fukaryotes 


Y4f-CUISOB M DOKLADY AKADEMIT NAUK 
Russian I 832 No 1, Sep 93 (manuscript receiwed 
1p? 

[Article by AP Akityeyv, Institute of Chemical Physics 

iment NN oS Russian Academy of Sciences, 

Mii | | ( ‘ 


of the DNA in the human genome 
represents structural genes, regulatory sequences, origins 


Mt replication. sequences bound to the nuclear matrix and 
P-repeats. A theory 1s proposed that this DNA be regarded 
as basic genome of the cukarvotic cells. The reason for the 
excess DNA present in the eukaryotic genome remains 
enigmatic. butone answer may be that it provides a critical 

omatin mass necessary to maintain the structural orga- 


romolecular framework for successful 
sis. Studies on the human genome could be 
iderable tacilitated and reduced in cost if such efforts 
firected at the basic genome, excluding 

basic genome trom the sequencing efforts. Refer- 
l4. 4 Russian, LO Western 
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New Plasmidovars of ). pestis Strains Isolated in 
Mongolia 

9Y47C 0203 Moscow MOLEKULYARNAY A GENE LTIKA, 
MIKROBIOLOGIYVA 1 VIRUSOLOGIYA in Russian 
No.11, Nov 91 (manuscript recewwed 18 Jun 91) pp 27 29 


[Article by S. V. Balakhonov, 8S. Tsendzhay, A. Erdenebat, 
UDC $79.842.23:579.252.5].083.12(517.3)] 


[Abstract] Determining the plasmid spectra of plague 
pathogen strains is an important means of increasing the 
effectiveness of epidemiological control systems for 
plague. The plasmid spectra of 122 strains of Yersinia 
pestis were 1solated in Mongolia from patients, wild mam- 
mals, and arthropods. The populations of three plasmido- 
vars of }. pestis were circulating in the natural foci of 
plague in Mongolia. Samples were tested for Ca’ growth 
dependence at 37 C. Of the three plasmidovars, the first 
harbors three plasmids with mol masses 6, 47. 65 Md. The 
second and third contain plasmids with mol masses 6, 16, 
47. 6S Md and 8, 47, and 75-80 Md. Its hoped that this 
work will help solve the problem of intraspecific differen- 
tiation of the plague microbe and wall uncover the mech- 
anism for the formation of epidemically significant popu- 
lations of }. pestis and determine their clonal structuring. 
Figures 2: references 13: 7 Russian, 6 Western 


Immunomorphological Characteristics of New 
Monoclonal Antibodies ICO-84 and ICO-103 
Y47C 0228 Moscow VEST NIK 
ONKOLOGICHESKOGO NALCHNOGO TSENTRA 
AM N ROSSI in Russian No 
(manuscript recewwed 11 keh 92) pp 8-12 


Ipr-Jun YS 


[Article by O. A. Sedelnikova, No N. Petrovichey, AJ Yu 
Baryshnikov, Scientific Research Institute of Clinical 
Oncology: UDC 618.19-008.839.624-078. 33] 


[Abstract] The ICO-&84 and ICO-103) monoclonal anti- 
bodies (Mab) (developed at the Laboratory of Clinical 
Radiommmunology of the ONTs Jexpansion not given] of 
the Russian Academy of Medical Sciences) were studied to 
determine their reactivity spectrum with tumors of various 
histogenesis, to Compare results of histological and cyto 
logical studies, and to evaluate the possibility of using 
these antibodies in oncocytology to label malignant cells 
Epithelial and nonepithelial tumors were used to study 
Mab reactivity. Detailed information on tissue types and 
reactivity 1s given in the table. Sample handling 1s 
described in detail, Mab ICO-84 exhibited a broad spec 

trum of interaction with human malignant neoplasm cells 
The strongest reactions were noted for colorectal cares 

noma, lung, breast, stomach and esophageal cancers. Mab 
ICQ-103 also reacted to a wide range of epithelial tumors 
Most intense reactions were noted for breast. uterine. and 
thyroid tumors. Less frequent but equally intense reactions 
were found for ovarian, lung. and kidney tumors. Reaction 
types are categorized. Immunochemical reactivity in Cyto 
logical specimens agrees well with findings for histological 
sections. Mabs [CQO-103 and IC O-84 may be used to mark 
epithelial tumors and to determine the epithelial nature of 
malignant cells) They may also be used with other 
antibodies for differential diagnosis of metastatic poorly 
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litferentiated tumors and lymphoproliferative diseases. 
Figures 4, table 1; references 8: 5 Russian, 3 Western. 


Simulation of Biopolymer Molecular Structure 
MA7TCOLLYR Moscow MOLEKULYARNAYA 
RIOLOGIY Ain Russian Vol 26, No. 6, Nov Dec 1993 


\rticle by Mo YV. Volkenshtein, I. B. Golovanov, I. G. 
Institute of Theoretical and Experimental 
Biophystes ot the Russian Academy of Sciences. 
Pushchino: UDC $77.112.6] 


\ relatively simple “vacuum approximation” 
method of conformational analysis and a method for 
y the free energy of molecular transfer from the 
gaseous (organic) to the aqueous phase were described and 
ilternatives to the traditional approach to 
simulating biopolymer molecular structure. The rational 

ir the simplifted approach was based on two equations 
de sd from the thermodynamic cycles emploved to 
quantitatively express molecular structures and processes. 


sumauny tl 


Op Sea as 


These equations can be used to estimate the free energies 
Y e processes in water. The simplified approach was 
!to simulate the structure of molecules and molecular 
lations in the aqueous phase, to simulate simple 
cular systems and quantify their hydrophobic inter- 

and to simulate the structure of hydrocarbon 

s and givcine and alanine oligopeptides in the 

ea 1d aqueous phases. It was found that a polymer 


1s back under itself in water, forming a 
ture and reducing the total molecular sur- 
the aceesstble surfaces of the polar groups 

near sections unchanged while increasing 
iccessible surtaces of the groups located where the 


~hends. This gives the molecule an advantage by 

ing '\ydrophobic interaction and by maximizing 

lratron of the polar groups. Such behavior 1s typical! 
polymer. thus optimizing their ability to interact 
surrounding water molecules. This pattern 1s also 


peptides and proteins 
? dec 


The behavior of the glycine 
was found to be similar to one 
many wavs, with one notable exception 
ng a substanually lower free energy contribution for 
d «@ contormers in the alanine, and consistent 
experimental data. Figures 11, tables 22; 
s 65. i4 Russian, S1 Western. 


slipped-Loop Structure—A New Type of 
Polynucleotide Chain Folding 
KM Noscow MOLEKULYARNAYA 
CJT to /) { }p) R) fl?) | ( / A Vo fh. Voi Dex 1993 


M. Z. Gorgoshidze, FE. Ye. Minyat, A. A. Gorin, 
nchuk, Vo A. Farutin, V. 1. Ivanov. Institute ot 


ology iment V. A. Engelgardt of the Russian 
\cademy of Sciences, Moscow, UDC 577.323] 
Specta synthesized oligonucleotides were 


tand study SLS polvnucleotide chain folding 
del of which was constructed to explain 
tivity of short tandem base repetition 

rca! Stress to single-strand specific nuclease 
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A 19-unit oligonucleotide capable of forming a pseudogene 
was chemically modified under conditions that preserved 
the secondary structure in order to clarify the state of the 
timines and adenines. The modification sites were then 
split in hot piperidine. To confirm the physical existence 
of SLS, a special 55-unit oligonucleotide was designed and 
synthesized. The results of chemical modification at the 
single nucleotide resolution level together with localization 
of the cleavage sites with S1 nuclease revealed that one and 
the same base pairs exhibited markedly different levels of 
sensitivity to the modifier depending on their sequence 
location, and that those base pairs that were strongly 
modified were already known to be in a single-strand state 
or at the end of the helix. Those found in the helical 
backbone or in the hypothesized interloop mini-helix, were 
weakly modified, if at all. These data strongly support the 
model of a highly symmetrical slipped-loop structure with 
a stabilized interloop helix. To be even more sure. the 
cleavage representation of the same oligonucleotide with 
the SI nuclease was studied. Three compact regions of 
intensive cleavage were clearly visible: the nucleotides of 
the end loop and the unpaired nucleotides of both of the 
loops forming the mini-helix. A GenBank search of nucle- 
Otide sequences turned up a low estimate of S18 sites 
capable of SLS generation. Figures 10; references 1S: 2 
Russian, 13 Western 


DNA Sequencing by Hybridization With 
Oligonucleotide Matrix (SHON). Theory of DNA 
Washing Out After Hybridization 

947CO0229D Moscow MOLEKULYARNA)Y 4A 
BIOLOGIY A in Russian Vol. 26, No. 6, Nov-Dec 1993 
pp 1298-1313 


[Article by M. A. Livshits. I. B. Ivanov. A.D. Mirzabekoy 
V.L. Florentvev;, Institute of Molecular Biology imeni \ 
\. Engelgardt of the Russian Academy of Sciences 
Moscow, UDC §77.323) 


[Abstract] The practical difficultres inherent in using 
hybridization with an oligonucleotide matrix (SHOM), a 
new DNA sequencing method developed by the authors 
three vears ago, have been overcome by a procedure that 
obviates the problems associated with the different stabi 

ities of the AT- and GC-rich hybrids. First, a 10-30-um 
laver of 8% cross-linked polyacrylamide gel 1s applied to a 
glass plate. The oligonucleotide is then immobilized 
throughout the entire cell, which 1s a SO to 1O00-~~m ge! 
square halved by a large divider ot hydrophobized glass 
By making the capacity of the carrier very large, the 
oligonucleotide concentration amounts to 1 to 90 jim 
Finally, the quantity of DNA tragment is selected so that 
1/100 of the binding sites are occupied during complete 
hybridization. It was found that the effect of varving any 
parameter on the “‘washing-out™ temperature. Iw 

depended on the An overall 
increase in the stability of all the oligonucleotide matrix 
duplexes inevitably * hict 


enthalpy ot the process 


narrowed’ the Tw range. which could 
compromise the sensitivity of the method. Tw was insig 


nificantly affected by AT between §S and 20 ©. An increase 


in washing-out time results in a higher Two Tw also 
depends on oligonucleotide concentration, generally, the 
concentration of oligonucleotides that form less stable 
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duplexes should be increased to a greater degree than those 
forming less stable duplexes. Finally, lengthening the DNA 
fragment results in a slight increase in Tw. This knowledge 
makes it possible to calculate Tw with sufficient accuracy. 
This study was commissioned by the Russian Nationa! 
HUMAN GENOME Program. Figures 2, tables 4, refer- 
ences 9: 2 Russian, 7 Western. 


EPIDEMIOLOGY, MICROBIOLOGY, 
AND VIROLOGY 


New Ultrapure Vaccines From Russian Medical 
Academy 
[MEDITSINA SEGODNYA, No. 4.1994, etc.) 


{Editorial Report} Phe Medical Academy imeni Sechenova 
claims to have developed a method for obtaining vaccines 
that significantly exceed the international standard for 
purity. The Moscow physicians’ newspaper MEDITSINA 
SEGODNY A (No. 4 1994) reports that the new purifica- 
tion method will enable Russia to meet its domestic 
demand for vaccines and also to sell vaccines abroad. 


The method uses novel filters developed by the medical 
biotechnology laboratory of the Sechenova Academy tn 
collaboration with the Khimvolokno Scientific Product 
ion Association. The new filters consist of hollow synthetic 
fibers used in spacecraft filters. which remove impunties 
In several stages until the preparation 1s molecularly uni- 
form. According to the newspaper, the purity of vaccines 
made with the filters ts 1900 to 2500 antigen units, higher 
than the World Health Organization standard of 1500 
antigen units. Purification equipment using the filters can 
process 40 liters of concentrated preparation in three 
hours, as compared to | liter per hour using conventional 
membrane disk filters. The Bioavtomatika Scientific 
Research Center in Nizhegorod makes the purification 


equipment 


MEDITSINA SEGODNYA reported that the Sechenova 
Academy has already used the new technology to create an 
extremely pure diphtheria anatoxin, soon to be mass 
produced by Biomed in Moscow. In collaboration with the 
Moscow Chemical Technology Institute iment M. V 
Lomonosoy, Sechenova has also developed a better test for 
evaluating immunity to diphthena. The test kit uses col- 
ored latex coated with purified anatoxin as an immunity 
indicator. It has a two-year storage life when refrigerated, 
ompared to two to three months for erythrocyte-based 
tests. The test can be used for rapid assessment of indi- 
vidual or group immunity to determine if vaccination 1s 
necessary and safe (Moscow MEDITSINA SEGODNYA 
No. 4 94) 


Viturid: Bringing It All Back Home 
NEZAVISINIGAY A GAZETA, 6 Jan 94, etc.) 


{Editorial report) Viturid, a powerful new immuno- 
stin ulant claimed to be effective against both AIDS and 

mncer, has won the support of Russian Federation Health 
Eduard Nechavyev. Despite sponsorship offered 
by the US. government and a San Francisco hospital, the 
lamara Vorobyeva, has turned to the Russian 
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Federation government for assistance in testing and per 
fecting the pharmaceutical, claimed to be worth “billions 
of dollars.” A NEZAVISIMAYA GAZETA (6 Jan 94) 
article details Vorobyeva’s resourcefulness and persistence 
in pursuing development of the drug despite her country s 
political and economic turmoil. 


Said to be ten times more effective than standard US. and 
Soviet therapies, Viturid reportedly guarantees a complet 
cure for second-stage and even some third-stage cancers 
Patients with fourth-stage osteogenic sarcoma and sar- 
coma of the lungs were among those reported cured 
(Moscow NOVOYE VREMYA No 4 Feb 94). In clinica 
tests, tumors treated with Viturid became benign and then 
completely regressed. Vitund is also claimed to be ettec- 
tive against the human immunodeficiency virus beforc 
immunodeficiency occurs (Moscow NEZAVISIMAYA 
GAZETA 6 Jan 94). It 1s also claimed to be “extreme! 
effective” against a wide range of diseases. inclucing 
psoriasis, ulcers. herpes. arthritis and salmonell. si 
(Moscow NOVOYE VREMYA No. 4 Feb 94). Press 
reports do not give the pharmaceutical’s composition, but 
note that it possesses very low toxicity. Ninety percent of 
its toxic elements are excreted within 6 hours of 
administration. 


An analytical chemist. Vorobyeva based Vitur'd on an old 
therapeutic recipe which she used to cure herself of stage 
Il cancer. In February 1985 she applied for a patent tor “a 
treatment for cancer and AIDS.” In July 1989 she recen 

the state patent commission's certification that her inve: 
tion was scientifically valid. In June 1990. Chatrman 
Lepakhin of the All-Union Pharmaceutical! Commiuttes 
requested $0,000 rubles from Academy ot Medical Sc: 
ences President Pokrovskty to begin clinical testing 

Viturid in Moscow. But deteriorating economic conditro 
then stalled progress for a vear 


Thanks to the personal intervention of Ukrainian Healt! 
Minister Boris Spizhenko, clinical trials began in March 
1991 at the Kiev Scientific Research Institute of Pharm 
cology and Toxicology. Successtul results were announces 
in April 1991. A ROSSIYSKAYA GAZETA article (25 
Feb 92) reporting these results enthusiastically called o 
the Russian and Ukrainian Health Ministers to author 
production of the drug. To permit Vorobveva to carr 
capital for further research, the Ukratnian Health Minist 
approved Viturid for therapeutic use in less thar 
normal time. 


The collapse of the Soviet Union forced Vorobyeva t 
return to Russia, where her patent claim had been iilcc 
try again to solicit support from the governm 
February 1992, Russian Vice Premier Aleksandr Sho} 
told the Health Ministry and the 
Sciences to examine and support Vorobveva's proposa 
further research. The Academy promised help | 
Moscow Scientific Research Institute for Oncology 


t ! ‘ 


, 
Academy, \) ViCUiCad 


Gertsen, on the condition that the inventor tind the 
necessary capital, said to be millions of rubles 
In September 1992, Vorobveva applied for a tS 


According to press reports, the U.S. government quick 
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“took her patent applications under its wing” and granted 
her a three year work permit. A San Francisco hospital 
offered to conduct clinical tests in exchange for the right to 
use the pharmaceutical. Vorobyeva found this condition 
unacceptable and formed her own company in the United 
States, while continuing to solicit aic in Russia. 


This ttme Vorobyeva may have found the support she 
needs. In 27 July 1993, she received four Russian patents 
for her pharmaceutical and for her treatment method. A 
fifth patent registering Viturid as an immunomodulator 
followed on 8&8 December 1993 (Moscow NOVOYE 
VREMY A No. 4 Feb 94). Russian Health Minister Eduard 
Nechayev tasked his subordinates to confirm preliminary 
tests on Viturid by January 1994. Unable to support the 
inventor financially, Nechayev wants to commence use of 
Viturid for some diseases in order to finance full testing of 
all its possible uses. Clinical tests of Viturid by the Kare- 
lian Ministry of Health started in October 1992. The 
Russian Health Ministry 1s reportedly now preparing for 
industrial production of the new pharmaceutical (Moscow 
NOVOYE VREMYA No. 4 Feb 94). 


Producing and Describing Monoclonal Antibodies 
to Recombinant Proteins of HIV-1 and HIV-2 envy 
and gay Gene Products 

44°C 02024 Moscow VOPROSY VIRUSOLOGII 

iF Vov-Dec 93 [manuscript submitted 


fy 1p Q? rr) ‘4 SS 
; . « Lue 


Ls ticle by A. V. Pugach, V. V. Zverev. E. R. Palle, N. R. 
Shukhmina. N. L. Melnikova, D. N. Nositk, V. V. Maly- 

! Andzhanaridze, Scientific Research Insti- 
Preparations, Russian Academy of Medical 
Sciences: Institute of Virology iment D. I. Ivanovskty, 
Russtan Academy of Medical Sciences, Moscow; UDC 
616 98-878 878 6/-078 33) 


rrent screening for HIV infection looks for 
intibodies in the blood. Primary antigene- 
mia. however, 1s Known to precede seroconversion, a fact 
reation of test systems for determining 
ntigens desirable as a possible early diagnostic tool. 
Since mon roclotal antibodies to viral proteins have high 
specificity and homogenicity, they are ideally suited just 
ch test. systems. The researchers here produced a total of 
1S bridomas whose monoclonal antibodies react in 
FIA with {-galactosidase-grafted recombinant proteins 
products of HIV-1 and HIV-2 gag and env genes. 
hybridomas was narrowed down to 10 whose 
intibodies interact with a recombinant HIV antigen only. 
Phree clones—24 13, 24/16, and 24/26—produced anti- 
hodies to the HIV-i gag gene and reacted with natural viral 
antibodies of 24/16 and 24/46 interacted 
24/13 interacted with p55 and 
even polypeptides that were not fully processed products 
tthe HIV-! gag gene. In EIA, 24/46 interacted with both 
the HIV-1 antigen and the HIV-2 antigen. The three clones 
different protein-binding sites. Two clones—41/23 

Me] produced antibodies to the protein product 
HIV-! env gene. Five hvbridomas—38/3, 38/8, 

S}2. 38 1S. and 38 17—produced antibodies to the 


that makes the 


HIV a 


p24 only, whereas 


HIV-2 conv gene. Figures 2, references 11 (Western). 
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Risk Factors for the Transmission of HIV 
Infection Among Intravenous Users in Russia 
947002028 Moscow VOPROSY VIRUSOLOGI]I 
in Russian No.6, Nov-Dec 
22 Apr 93] pp 258-261 


93 /manuscript submitted 


[Article by I. G. Savchenko. V. V. Pokrovskiy. et al.; UDC 
616.98:578 828.6]- 002. 369:616.89-008 44] | 3)-07) 


[Abstract] Intravenous drug users represent a potential 
reservoir for HIV. The researchers here performed a com- 
puter study of monthly reports from AIDS-prevention 
centers, daily reports of HIV infection, and reports of 
epidemiological investigations filed in the Russian Center 
for Controlling AIDS to identify a correlauion between 
HIV infection and drug use. They found that. as of | 
November 1992, a total of 588 individuals had been 
diagnosed as having HIV. and eight of those individuals 
had had casual sex with drug users. A poll of &6 intrave- 
nous drug users indicated that most of them (upwards of 
90 percent) shared unsterilized needles. None of those 
polled had shared needles with foreigners. although 13-18 
percent had shared needles with prostitutes. Users of 
so-called pervitin accounted for the highest percentage of 
drug users who had sex immediately after intravenous 
injection of the drug. Most of those polled did not have a 
Steady sex partner. did not use 
prostitutes. Only 6 percent had had sex 
The pervitin users appear to be 
drug users for spread of HIV. References 6 (Wester 


+ 9 } . , 
condoms, and had sex wit! 
with foreigners 


al greatest risk among the 


Experience in the Production of Inactivated Lassa 
Fever Vaccine 

9G4I7TCOI02C Moscow VOPROSY VIRI Sol Oull 

in Russian No.6, Nov-Dec 93 [manuscript submitted 
25 Feb 93) pp 276-279 


[Article by V. P. Krasnyanskiy. NV. Potryvayeva. I. 
Borisevich. V. N. Gradoboveyv. T. P. Pashanina. V. A 
Pshenichnoy [deceased], Virology Center. Screntitic 
Research Institute of Microbiology. Russian Federatio: 
Ministry of Defense. Sergivev Posad. UD«( 
615.371:578.832.26.01 2) 


[Abstract] It has been shown that Macaca rhesus monkeys 
injected with the Manembiaue virus, which 1s closely 
related to the Lassa virus in terms of antigens. are pr 
tected against subsequent infection with a virulent strau 
of the Lassa virus. Owing to the fact that Mozamb 
virus 18 not pathogenic to man or monkeys 


researchers feel that Mozambique virus ts a candid 


use in the preparation of a live vaccine aesigned to prevent 


Lassa fever. Before that can be done. however, convincing 
evidence must be produced to the effect that t virus 1S 
definitely not pathogenic to man, and it must be certain 
that the virus would not persist in the human body. Data 
published in the late 1980s reported testing of a re 

nant Lassa vaccine on guinea pigs and monkeys, all of 


whom survived a lethal dose of Lassa virus after being 


vaccinated with the recombinant vaccine. Pre “a 
not total. however. as they developed short-term fever and 
virusemia. That prompted the researchers here t 


inactivated vaccine against Lassa fever. I 
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tested protected Papio hamadryas monkeys against intra- 
muscular infection of Lassa virus after both two immuni- 
zations and one immunization in doses of 1.1-2.1 mg and 
()S-].1 mg. The percentage of those protected dropped to 
SQ) percent when infection was via the aerogenic route and 
inmmunization was performed only once, in a dose of 1.1 
mg. The protective effect was observed against the back- 
drop ot an absence of specific virus-neutralizing anti- 
bodies. References 13: 4 Russian, 9 Western. 


Accelerated Solid-Phase Enzyme Immunoassay in 
the Diagnosis of Viral Infections 

G4 7CO202D Moscow VOPROSY VIRUSOLOGII 

in Russian No.6, Nov-Dec 93 [manuscript submitted 

1? Aug 92) pp 284-288 

e by Vo A. Mishchenko, M. G. Kostyuchenko, M. A. 
Bavaroy. T. B. Konyushkina, A. B. Smirnov, O. S. Puzank- 
ova. Scientific Research Institute of Foot and Mouth 
Vladimir, UDC 616.98-078.33} 


ict] Enzyme immunoassay 18 the preferred test for 
hagnosing viral and bacterial infections among animals 
‘roof reasons, among them its simplicity and 
of execution, its high level of sensitivity, the 
ssibility and stability of the reagents used. The 
searchers here developed a field technique that will 
ea Serum sample for the presence of antigens or 
antibodies and provide on-site results. Test results 
produced within 30-40 minutes (as opposed to the best 
| 3-4 hours), without the need for complex 
References 11] (Russian). 
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VIEDICINE AND PUBLIC HEALTH 


Russia Establishes Diphtheria Control Program 
ROCHAYA TRIBUNY 


ring 1993, Russia experienced an 
high incidence of diphtheria. In the first nine 

193 the republic experienced 7628 cases and 

; feaths. a 3.5-fold increase over the previous year 
Mf \ NEZAVISIMAYA GAZETA 4 Dec 93). By 
nd authorities had recorded 15,229 cases, 4503 of 

lren. and 468 deaths. The first two months of 

saw 4000 new cases and 100 deaths (Moscow RAB- 
HAYA TRIBUNA 16 Apr 94). Experts consider the 

se of the epidemic to be a low vaccination rate, 

ting trom public concerns about vaccine safety 


Mfoscow TRUD | Jul 93. Moscow NEZAVISIMAYA 





9% the Russian Federation government 

| diphtheria control center, headed by A. 

lisey (Moscow NEZAVISIMAYA GAZETA 4 
loscow MEDITSINA SEGODNYA No. 21-22 
\f « RABOCHAYA TRIBUNA 16 Apr 94) and 


= : ; requ ring vaccination of 7S percent of the 
7TH ny }QQS (Moscow MI DITSINA SEG- 
\ No 21-22 93. Moscow Ostankino Television 


und Orbita Networks 3 Feb 94). Neither 





JPRS-ULS1-94-012 
& June 1994 


the country’s stocks of diphthena vaccine nor its produc- 
tion capabilities were adequate to support the immuni 
zation program (Moscow MEDITSINA SEGODNYA 
No. 21-22 1993). Consequently. at the Center's 
prompting, the government allocated funds to purchase 
foreign vaccines and develop domestic production 
(Moscow NEZAVISIMAYA GAZETA 9 Nov 93, 
Moscow MEDITSINA SEGODNYA No. 21-22 93 
Moscow RABOCHAYA TRIBUNA 16 Apr 94) 


Measures Proposed to Encourage Childbearing 
[VRACH, Sep 93) 


[Editorial report} Russian media have reported various 
initiatives to overcome what has been characterized as a 
continuing demographic crisis. In an article published in 
the Minis try of Health periodical VRACH [Physician] 


Candidate of Medica! Sciences Vo Brutman w IS a 
member of the administration of Independ Association 
of Pediatric Psychiatrists and Psychologists. reported tha 
a group of physicians, psychologists. leg holars and 
sociologists has proposed a program tor women deemed 
likely to obtain abortions or to reject their newborns (Sep 
93). A key element of the draft program: “Prevention of 
Early Rejection of Motherhood” ts a crisis Cente hich 
would identify and counse! pregnant worme t risk of 
rejecting their infants. The crisis center would maintain a 
hot line and a crisis team, which would t maternity 
hospitals to intervene in cases where rejection seems 
imminent. Women with high-risk social indicators would 
be hospitalized at maternity homes to rece:ve “intensive 
assistance in continuing their preg \tter 
viding therapy to restore norma! parent d relat 
live-in “rehabilitation center” would } NS graduates 
under observation for several vears The measure 
intended to support women without 

More recently. a different approach to demo: op 
lems was suggested by biologist Evgeniy Psenoy 
article on the first page of ROSSIYSKIYE VEST (26 Fet 
1994). Tsvenov., who blames the count demograph 
decline on its acute environmental pr Sy. EXCESS 
consumption of inferior quality. aicon ind abort 
opposes the manufacture of Contraceptis Russia 


Wolves at the Door: Malnutrition Follows Food 
Prices on Upward Spiral! 
/TRUD, 3 Feb 94) 


[Editorial Report] Admitting that 


threat’ in Moscow last winter. the R 

government recently loaned Moscow ) 
purchase food (Moscow INTE REAX 8 | 1) Moscow 
was not the only city to suffer from imadequat trit 
which has become a problem throue! 

republic 

High prices and low wages have mai 
clency commonplace throughout R S 
1993, families spent 60 percent of | 

and retirees, 8S percent (Moscow TR! i 1) 
But today because of inflation 1) KeTs eal 
less than 1s required tor bas: sist Moscow TRI 
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3 Feb 1994, Moscow IZVESTIYA 5 Feb 1994). Unem- 
ployment, strikes and delayed wage payments have further 
compromised the population’s ability to purchase food 
(Moscow INTERFAX 22 Feb 94, TRUD 19 Feb 94). 


Russians coped by changing the composition of their diets 
Consumption of meat, butter, vegetables and fruit 
dropped 75 percent, while that of potatoes and bread 
products increased (Moscow TRUD 24 Sep 1994). The fat 
content of Moscow waste water declined sharply to war- 
tume levels, a finding said to indicate poor nutrition 
(Moscow TRUD 3 Feb 1994). 


Widespread nutritional deficiencies resulted (Moscow 
TRUD 3 Feb 1994). The Russian diet 1s now 25 percent 
deficient in protein, 50 percent deficient in vitamin C and 
20-30 percent deficient in A and B vitamins (Moscow 
TRUD 24 Sep 1993). It also lacks sufficient carbohydrates. 
Sixty percent of children responding to a republic-wide 
poll said they usually do not get enough to eat (TRUD 3 
Feb 1994). Thirteen percent of low-income Russians suffer 
from true malnutntion (Moscow IZVESTIYA 5 Feb 
1994). while borderline malnutrition affects a third of the 
total population (Moscow TRUD 24 Sep 94) 


Women, children and the elderly seem to be particularly 
vulnerable. Nutritional deficiencies are reputed to have 
caused a sharp rise in maternal deaths in 1991-1993 
(Moscow TRUD 24 Sep 93). Only one child in four enjoys 
normal health, and half of voung children are thinner than 
normal. Kurgan Oblast children have reportedly tainted 
from hunger (TRUD 3 Feb 1994). TRUD cites several! 
starvation deaths and suicides apparently motivated by 
malnutrition. The Krasnodar emergency service recently 
found the corpse of a starvation victim on the street. The 
Moscow Main Medical Administration recorded two star- 
vation deaths in Moscow in 1993. a tramp and an elderly 
woman. Tragically, a Moscow mother unable to feed her 
son suffocated him and attempted suicide. Autopsies of 


four elderly suicides in St. Petersburg detected no trace of 


food in their stomachs (TRUD 3 Feb 1994) 


Unatfordability of food. rather than lack of it. may be the 
key to the present crisis. Although tood production 
declined in 1993 (Nioscow TORGOVAYA GAZETA 18 
Jan 94). agricultural products went unsold (Moscow 
ROSSIYSKIYE VESTI 6 Jan 94). Deputy Prime Minister 
Zavervukha acknowledged that his country's 6-8 million 
ton grain surplus resulted trom reduced consumer demand 
(Moscow INTERFAX 16 Mar 94). According to Deputy 
Agriculture Minister Viadimir Shcherback, declining con- 
farms reduced herds of livestock 
and left much of the potato crop unharvested (Moscow 


ROSSIYSKIYE VESTI 6 Jan 94) 


sumption was the reasor 


Next year promises to bring smaller crops and higher food 
prices. New tariffs on food imports may inflate tood prices 
(Moscow INTERFAX 16 Mar94). Shcherbak predicted 
that credit costs will reduce the acreage sown and raise the 
price of agricultural products (Moscow ROSSIYSKIY I 
VESTI 6 Jan 94). These factors suggest that both food 


4 


prices and malnutrition will continue to rise in 1994 
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Eye Disorders Caused by Chernobyl Accident 
[OF TALMOLOGTCHESKIY ZHURNAL, No.3, 
Viay-June 93] 


{Editorial Report] The Odessa periodical OFTALMO- 
LOGICHESKIY ZHURNAL contains five articles on oph- 
thalmic pathologies caused by exposure to ionizing radia- 
tion released during the Chernobyl accident. Studies of 
individuals who either participated in post-accident clean- 
up or reside in the contaminated zone indicate that they 
are at increased risk of a variety of eye disorders, including 
cataracts. 


Several of the reports indicate that radiation may be 
Initiating a variety of ophthalmic problems in children. In 
52.1 percent of 6896 children who live in the Chernoby! 
radiation contamination zone, researchers L. A. Sukhina, 
A. F. Smirnova, S. V. Chubar and Ali Zorkot found 
ophthalmic disorders such as refractive anomalies, chronic 
blepharoconjunctivitis, pigmented neoplasms of the 
mucosa, opacification of the lens, and edema of the optic 
nerve and retina. In many cases pathologies were initially 
detected after radiation exposure and may have been 
caused by it. The researchers found a much higher tinci- 
dence of pathologies than were detected in a 1985 study of 
Ukraimian children, in which 6.1 percent had ophthalmic 
disorders. 


These findings about children are supported by animal 
Studies. Rats chronically exposed to increased levels of 
ionizing radiation from the Chernobyl accident expert- 
enced dystrophic. adaptive and proliferative changes tn 
the retina, concluded N. Ye. Dumbrova and N. I. Nest- 
eruk. Young rats brought tnto the contaminated zone 
suffered greater changes than rats that had always lived in 
the zone. The cytoplasmic structures of the photoreceptor 
were the earliest cells affected and the most susceptible to 
damage. The researchers predict that individuals exposed 
to radiation will experience slowly or rapidly progressing 
dystrophic processes in the retina or exacerbation of 
existing pathologies. In a study conducted on newborn 
rats. N. N. Bushuyeva and N. Ye. Dumbrova found that 
radiation of the thymus gland causes destructive changes 
in the connective tissue of the sclera that may initiate the 
development of myopia or promote its progression. The 
authors propose long-term mass screening of children and 
adolescents in high radiation zones 


Radiation from Chernoby! may also be causing premature 
aging of the eves. A study of senile cataracts in Ivano- 
Frankovsk District has revealed a 35 percent increase 
during 1988-1993. M. T. Shkromida, M. A. Mosvak, R.\ 
Bovchuk, and T. N. Senvuk found cataracts to be most 
frequent (9.1-9.8 per 10,000 population) in zones with the 
highest radioactivity levels. A higher incidence was found 
Subcarpathian and Dniester regions (8.3-9.5 


in tne 
patients per 10,000 population) than in the Carpathian 
region (3.1-4.3 patients per 10,000). Cataracts developed 
in younger individuals in the Dniester region than in 
Carpathia 

Even low, legally permitted doses of ronizing radiation can 
lead to senile cataracts and premature aging of the lens 


concluded B. Sh. Lazaretnik. Yu. V. Bakbardin and A. \ 











72 LIFE SCIENCES 


Grrebenntk aller a comparative study of Chernoby! clean- 
up participants, contaminated zone residents, and control 
groups. They also found that these ophthalmic changes can 
serve aS an indicator of overall accelerated senescence 
caused by radiation exposure and manifested as chronic 
degeneration and inflammation of the upper respirator 
tract, and neurasthenia. This report notes that other radi- 
auion-induced eye disorders identified tn previous studies 
of Chernoby) victims include vascular changes, alterations 
in the ocular adnexa, and optic nerve pathologies. These 
reports indicate that ophthalmic problems caused by Cher- 
nobyl will be a growing problem tor Ukraine. Most of the 
articles propose additional research, as well as long-term 
screening, prophylaxis and treatment of populations in 
zones with increased radiation levels 


Russian Scientists Propose Program On Mass 
Nlushroom Poisonings 

HMO00000 [ZDRAVOOKHIRANENTYE ROSSTYSKOY 
FEDERATSTT, in 2777??? Dec YS, etc] 


[Editorial Report] Russian experts are trving to determine 
th fo mvstertous mass mushroom porsonings which 
irred in Voronezh Oblastin 1992. according to a report 

in the Russian public health yournal, ZDRAVOORKHR A- 
NENTYE ROSSIYSKOY FEDERATSID(Dec 93). A group 
Voronezh Oblast State Sanitation 
nd Epidemiology Inspectorate. the Kurchatov Institute, 
and the Screntific Research Institute for Preventive Toxt- 


Lye Cause 


> 


! screntists trom. the 


cology and Disintection propose tunding the eight-million 
ble program trom Voronezh Oblast funds earmarked for 
‘ Tw) 4 
M335 Voronezh residents were porsoned and 24 
d 1 Moscow ZDRAVOOKHRANENTYE 


ROSSTYSKO)Y Phe outbreak 


FEDERATSIT Deco 93) 


; al toxicological centers and p ompted Oblast 
authorities to prohibit: the sale and processing of 
shrooms (Moscow MEDITSEINSKAYA GAZETA 
)>) 

Fatensive studies by prominent institutes failed to identity 
TCSPOT sible for the POTSONTNBS, the }Oul ial 

I> 1} : 
Possible sources of Contamination considered were 


idioacuvity, heavy metals, agricultural chemicals, micro 
‘d during cooking 


rS also thought that warm weather may have 


ultered tt pearance of porsonous Mushrooms so that 
sembled edible species. Studies were conducted at 
t! \ id Scientific Rese Institute of Loxricoloe, 
) ional Patholog d Med } ‘ntron of Chem 


Institute 
) t Eepid (ent ind the Institut f 
| mon Yekat UTE 
}; nT wccounts reported that animal tests 
| strome tOoxXEns in the Voronezh mushrooms 
\1 VTTAR-TASS \up ¥2. Moscow Russian Televi 
Net Sep 92), The medical newspaper MED 


' \ N! ~ hk \\ \ (A | | \ (Mos ow | Aug )>) however 


i! tS id tailed to tind mhner TOME Si hstances . 
F . af > 
iM V1 I DIS SSK AY \ 
( | {4 lcd spect lat: yy thal “dible MUSNTOOMS 
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had mutated to produce a new toxin. In 1993) the Russian 
State Committee for Sanitary and Epidemiological Super- 
vision clanmed that death cap mushrooms had been detin 
iuvely identified as the cause of all fatal cases of mush- 
room poisoning tn Voronezh and other oblasts 
(IZVESTIYA 14 Aug 93) 


Similar mass mushroom poiwsonings have occurred else- 
where. In 1991, Lugansk, Donets. and other regions of 
Ukraine experienced over $00 cases and 40) fatalities 
(Moscow ITAR-TASS 7 Aug 92). Krasnodar Kray regts- 
tered over 330 cases of mushroom poisoning and 40 deaths 
during the same vear (Moscow TRUD 4 Mar 93) The 
author of the ZDRAVOOKHRANENIYE ROSSTY SKOY 
FEDERATSIL article, mologist. TP. Chi 
birko, thinks comprehensive 
these areas as well 


Voronezh epider 


mudies chould be dane i 


Luminescent Dinoflagellata of Black Sea and 
Influence of Anthropogenic Factors on Them 
YJ “C 024da Kiev GIDROBIOL OGICHESAT) 

SZHURNAL in Russian Ve Y No 4. Jul Aue 98 


[Manuscript recewed 28 Jun 92] pp 27 34 


(Article by E. P. Bitvukov, PD V. Yevstigneves. and Yuu N 
lokarey. Institute for Biology of Southern Seas 
Sevastopol, UDC [$93.162°574.64)}(262.5) 


[Abstract] The Laboraton of Bioluminescence and Bioa 
coustics of the Institute for the Biology of the Southern 
Seas, Ukrainian Academy ot Sciences. in Sevastopol, has 
been studving the bioluminescent species of the Black Sea 
since 1965. Thirty-eight: bioluminescent dinoflagellates 
have been identified, of which 13 were previously reported 
in the literature. The basic energetic { 
emissions exhibited by 30 of the species are tabulated 
Changes in these parameters can serve as powertul indic. 
tors of anthropogenic pollution. The amplitude of the 
emission of Noctiluca milhans changes with varying con 


centrations of phenol, PCB. or petroleum, or on exposure 


to gamma radiation. Chro 35-day exposure was always 
found to convert initial strmulators effects nhibit 
The early changes exh hited an os wine nature Yur | 
acclimatization. The amplitude of bi Mminescen wa 
found to be lowest att enter of the Sevastop 
highest ten miles trom shore. with samp rh it thy 
miles giving intermediate values Hea netals and other 
toxins may cause this change by ce sing the mb 
and activity of scintillons. eliciting membrane degenera 
’ \| S } \ 


tion, or inhibiting necessary 
clerences VR | ) R ss1an } | Wi + | 


Cytophysiological Method for Rapid valuation of 
loxicity of Natural Waters 

YI COS Kiev GIDROBIOL OGICHE SKI) 

JUHU RNAL in Russian | YN J 
preceiwed 4 May 9) pp 9s I 


j ‘, 
/ 


[Article hy NON. Smirnova and | \ Sirenk | titute of 
Hvydrobrolog: lkramimian Acaden f Scrences.” Kiev 
UDC [S81.826. 3.574 641028) 
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protoplasm rotation in Val uenenia spiralis L. Microscopic 
bservations were conducted on prosenchymal cells taken 
trom areas near the central vascular fiber sheat of Vallis- 
exposed to water samples fr 1-1.5 hours at 
-24°C. using the chloroplasts as markers of protoplasm 
movement. Weak toxicity elicited 20%-50% decreases in 
20%-80% increases. Moderate tonicity 
caused decreases of 50%-80% or increases of 80%-150%. 
Severe toxicity was seen at decreases of 80%- 90% and 
nereases of 150%-200%. Decreases of more than 90% and 
ethal. Severe and lethal 
toxicity was accompanied by observable structural changes 
Dunay River in 1988 
The stimulatory 
portions of the mver were due to 
in the water. Tests conducted 
in 199} on the Dneper Reservoir did not demonstrate any 
| Weak or moderate toxicity was 
characteristic of the bottom lavers of dam head races. as 
well as Various inlets small river mouths. Method response 
clion of the concentrations of Mn, 

Cu. Zn. and Ni. The data obtained demonstrate the 


sunttability. of the method for 


Nneria icaves 


movement oO! 


‘5 i 
creases of more than 200% were 


in the cells. Samples taken trom the 
} , ih 

gave varving results. from 311% to 0 

effects Seen in the upper 


the nrecence t mh mh > 
‘ \ 4 CNC! LC Ol | ee S| ates 


sf > , > 
was determined as a tur 


natural and waste water. as well as for screening new 


Ogically-actve compounds. Figures 4: references 


Effect of Higher-Level lonizing Background 
Radiation on Barbate Birch in Zone of Chernoby! 
Nuclea ar Power Plant Accident 


JJ : 1 dedater »/ EROL Ol) 1? 1 Russian 
\ . Voorn Ler > (PIAUSCTIP! received 
fie ffi-Jg 


ar PI. Yushkov. T.A. Chuveva. and N.V 
Kulikov. Institute of Plant and Animal at Russian 


; ‘ . . ! . . ‘fT 
Academy Sciences. Urals Department: UD¢ 
V\bstract] | " (he accident in April 1986 
; rnp thy re ma nder ; t? ws Veur there were recorded n ) 
wical changes in leat trees but was recorded a 


V of needle trees within the zone of heavy 
site of the 
lant. Experiments have meanwhile tndi- 


na di km radius trom the 


nptoms of radiative damage including lethal 

es may become evident not immediately after 

S sor t later. More than a veaz later 

ide conc rrmning the delaved etlect 

pa hackground radiation or 

t pans. Tests were per 

m \ X” on birch trees (Betula verru- 

6a Ehrh ~ th 7 bir woods located one 18 km 

; . f. and S km west of the 

ION wit -150 gR doses of gamma 

Ss owas f d wwe lowered the germinating 

) eeds but to have reduced the viability of 

seedings. parts of the latter grown trom irradiated seeds 
tt hy the ey d {9 +S davs ine test \{ 

t ‘ gS fart st from and 

. t 1! power plant. Based on a statistical 

IS nina energy and and seedling viability 

t sp rradiation has 


evaluating the quality of 
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been classified into three grades: |) treetop. leaves. and 
aments not revealing any significant signs of damage att 

a 3.0 mR/h dose, 2) entire treetops remaining alive and : 
loss of reproductive capability. but teratologica!l changes 
such as bifurcation or contraction of some aments after a 
20-40 mR’h dose: 3) loss of reproductive capability. par 
or complete defoliation of branches. loss of chlorophy!! ; 
the edges of leaf blades atter a 250 mR/h or larger dose 
The larger than expected mass. 1e.. number of seed 


trees exposed tO higher level backer nd radiatior S 


partly attributable to a smaller fraction among tt 
“empty parthenocarpic ones, while stimulated act t 
small radiation doses coming trom external sources anc 


trom radionuclides embedded in aments may 
responsible for the higher germin ation energy. The high 
resistance of such seeds to damaging gamma 
indicates that may they have acquired some 

during buildup and storage of small radiation doses 
large size possibly being another contributing factor Fig 


,s } ) 
ures 2: tables 4; references 9 


Metabolic Reactions and Peroxide Oxidation of 

L ipoids in Preschool Children During Aggravation 
of Ecological Situation 

9I7°COI8R3A Moscow GIGIYENATSANIT ARI) 4 


[Article by Z.V. Zabrodina. LG. Gorokhova. Ye! 
OnOVA and \ \. Petrova( Pediatrics Insts ie i sts 
Branch. Sibenan Department 

Medica Sciences rKULISA). received Fet L 1d 


616.253.9}4§-39)-083 6-02 -614.7)-0 


Abstract] 96 children (82 girls and 444 

vears old, were examined during the aggra 

ecological situation in the Central rayon ot 

Bratsk at the beginning of 19Y9T. The ex wPiCal § 

was aggravated by accumulation. due t iimow 

ind Stria EMSS! WE a1 rhe ind > \ 
num smelting plant and t! ermeerectric | ver p 
article calls the situation an “ex gic erxplos | 
obtained data were compared to the data 
199Vexamination {X_ ch iren (4! 7 Sand 

Same age xre ) } Il i Situat Was { 

P otlel Ca hohv¢ and gm STIS ‘ 

p id oxida n(PLO Processes } ict l 

.< 7VMmes (cal Lic a dp f ridase P Ali ) \ ] 

cvte resistance (PER) were studied. | 

bolic responses in preschool children pt Sp 
unta ip oOgicaisttuallo 11¢ sidera 
Strain of their homeostasis. [he ncentiat {ma 
dialdehyde. an end product of PI ood plasma and 
ervthrocvtes hadincreased, while the activit 

enzymes (catalase and peroris e dec 
descnbed childrens metabolic responses den str 
al wt! ) Wa »} ( ) < } ) SS 

’ a CTO nat ' lap " ’ I c 
Initia Stages Of pat > ‘ S ! 
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Effect of Secondary Dust Transfer of Radioactive 
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the above parameters 1s higher than average eye immunity 
of rabbits and monkeys by a factor of not more than 2.8 - 
2 | mean with a mean deviation of plus or minus 0.7. This 
can be considered the maximum CIE value when deter- 
mining maximum allowable levels of laser radiation based 
on data of experimental studies of laboratory animals. 
Tables |.references 16: 6 Russian, 10 Western 


On Procedure for Restoring Concentration for 
Group of Aerosol Dispersivity Ranges Under 
Conditions of Industrial Technology Air Pollution 

4 ~( RID Mi GIGIYENA TL SANITARIYA 


4/3 pp 60-6] 


ilvkhin and S.A. Toropov (Sea Trans- 
SRI. St.Petersburg), received 5-20-92; UD 
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mponent) 


| the 


\ description and the elec- 
experimental device 1s presented. It 
that epid itfected by EP and 
res] Itoh P action by stabilizing geometric parameters 
mnimals that had spent long time 
REEs) In explaining mitotic activity of 
imamials the 


rms Is 


1uthor proceeds from 
d currents are the matin factor 
magnetic fields. The 
rents) interaction in a biological 
{ tak pla m the tissue cell The 
ective protection against external 
‘ration. of rigor mortis had been 
atleast 1S months in an El 
iifference between high intensity 
triad CV alternating and rotating electric fields 


{ mpthon that mdu 


] 
ntl {| flow frequency electr 


and levels 


mw frequency Es warrant further 

tends that it is necessary perform 

tthe time spentin an EF for REFs 

Vbts | tables 2. references 1&: 14 Russian, 4 
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sampling sites were respectively: 1) O04) and 0.044 
liter, 2) 0.026 and 0.027 mep/Iiter, 3) 0.020 and | 
me/liter 
massive accumulation of insoluble organic c} 

pounds and their adsorption by particles suspended 
deeper water 
chlorine indicates that they do not spread far to t 
into shallow shelf water. Figures 2. tables |o rete 


i ffect of Copper Smelting Activity on Soil 
Mesofauna 

Y47C0257D Yekaterinbury LKOLOGIY Ain Russia 
No. S, Sep-Oct 93 (manuscript receiwed 

27 Ip Y)) pp or 


The absence of polychlorobipheny!s taciita 


[heir spatial overall distribution of orga 


[Article by L.S. Nekrasova, Institute of Plant and Anin 


Ecology at Russian Academy of Sciences, Urals Dep. 


ment, UDC 502.5:595.765.4] 


[Abstract] An ecological study in the region of the k 


bash Copper Smelting Combine was begun LOSE 
concern being the effect of this industry on the mesofaus 
habitating in the soil. Soil specimens. 30x50%50 cm- la 
clods, were dug up according to standard procedure at 
sites: four sites respectively 1. S-2.5-6.0-15 km 
away from the factory in the direction of 
winds, the nearest site being a treeless | nd 
km north-west (against those winds) away trom th 
tory. Generally, the total bromass and tt 
animals were found to become smalie 
distance from the pollution source. ? 
effect of industrial fallout on the tax 
the mesofauna: ants dominant 1.5 km Sk 
dominant |S km SE. bot Nec nd! 

qua imbers & km NW tt 
gwith click beet till f | 
and ) 

ty} vt {4 ' 
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contingent of students 


from ) issesan Uikramne who have eye pathologies 
ind need special medical and social care, the researchers 
here used traditiona linical and ophthalmological 
methods to examine KO ciphth- and ninth-grade stu- 
dents from Jt public education schools, seven) special 
C1 for the blind and vision impaired, and two schools 
for the deat and hearing impaired in tl oblasts. Then 
camunal indicated that 89 percent of the school 
pial sentially healthy eves and no contraindt 
ce)! | rious kinds of production work. Such 
lent real | with uncorrected visual acuity of 
QO & and corrected acuity of 1.0. Only a small per 
ay Psotudent 1) Ubye publi hools (0 ’ percent) had 
ny problenis, | corrected visual acuity 
| ) better ey Phat represents some 
tudent Pua mm the ninth prade each yea 
In oa 1) fo those who graduate need some 
thes ion) Myopia as the pathology most 
freq nt famony the public school students 
pia, ho r account for only 0.2 
fuating students. Virtually all the stu 
Cy problems were from. the 

Y ’ heaef fey man. | Western 


Results of Medical Exams of the Visual Organs of 
Rural Children in the Radiation-C ontaminated 
Area of Chernivoy Oblast 
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a standard for safe use, repair or removal of equipment 
from the 30-km zone around the Chernoby! atomic energy 
plant. This 1s because the many colloid chemical and 
phsicochemical processes which occur during decontamt 
nation have not been sufficiently studied. This article 
studies in detail various colloid chemical processes that 
occur in decontamination and develops highly effective 
decontamination solutions based on domestically pro 
duced industrial reagents. The new decontaminant agents 
yielded a factor of 2-10 increase in the coeflicient. of 
decontamination. The best solution consisted of Oxaly 
acid (0.3-01.0 % by mass), ethylenediaminetetraacetat 
(O0.2-0.3%), oxalate of ammonia (0.1-0.2%) and SI-2U! (a 
wetting agent, 0,2-0.3 %) in water. The composition of th 
wetting agent 1s given. The example of Cleaning transmis 
sion parts coated with burnt-on oil is given. Tables 
references 15 (Russian) 


Radiation Resistance of Populations of Mollusks 
from Waters with Various Levels of Radioactive 
Pollution 

Y4 7 0212 Moscow DOKLAD) 
in Russtan Vol. 329 No.§ 
15 Dec 92) pp 677-679 


1AADE MIT NACA 


Ipr 93 (manuscript received 


[Article by N. N. Khmeleva, A. P. Golubev, A. Y¢ 
Institute of Zoology, Academy of Sciences of Belor 
Minsk; UDC 594.34 504.054:539.16] 


[Abstract] This article presents a comparative analysis of 
the radioactive sensitivity of populations of a 
Pulmonata, Lymnaea stagnalis, obtained trom) bod 
water in the region polluted by the Chernoby! atom: 
energy plant and trom unpolluted regions. According 
various estimates, the radioactive sensitivity of 1 

a factor of 20-30 lower than in mamm 

the processes of radioactive adaptat 


tions may be governed by different 


done in the summer of 1991. Polluted 
) } ? inval RR kory ryct , 
byl plant. Cont imple 
k ’ " ke |) ; (, ; 
{ ! radioact ( 
\a | ‘ ke \ x 
| i | ; ’ 
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Pechnical Support Service, Kharkov, signed to press 26 


O13 6(47 ’)) 


ft ophthalmoergonomics as a science was 
profound change in the nature and 


| ie «1! |} hyirt} 
bry ror) ahoult hy a 


conditions of human visual activity in all types of industry 
duc to an increase in visual stress, the development of new 
hnologies requiring strong visual resolution, and the 
broad application of non-verbal Communications systems, 
including visual information-display systems. Environ 
mental changes that pose human health hazards also fall 
within the scope of ophthalmoergonomics 
VI ad itegories have seen a considerable rise in the 
number ot cases of visual disorders that seriously impair 


quality and effi- 
The severity of 


and negatively affect ™ 
C ot Visually intensive types of labor 


yrments varies from minor visual discomfort to 

uplete disability in the performance of visual work 

| nerous cases in which the manifestation of 

mica nptoms could, with complete justification, be 
diagnosed a Visual Strain svndrome.”’ 

() noergononn wists at the mtersection of the 

No lt} ()p7\ CTPONOMCS and labor 

! ! HMO is to diagnose and treat 

to the ey then purpose of 


lo prevent the development ol 


(| organ aS a result of 


1 hy, ect alized by care 
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vision and visual function in people who perform very 
close visual work. They have established and are devel 
oping a new tield—design engineering ophthalmoergo 
nomics. Thisis anew field not only in ophthalmoergonom 


ics, but in labor physiology as well 


An important branch of the ophthalmoergonomic sciences 
is the study of the visual health and acuity of people who 
work with video displays. Ukrainian researchers have 
made their contributions to this field as well 


Transportation ophthalmoergonomics, especially as it 
applies to marine transportation systems, has also been 


studied 


Ukrainian ophthalmology has traditionally emphasized 
the study of the visual structures of children and adoles 
cents. An important aspe ct of this research has been the 
attempt to study the relationship between visual health 
and pathology and the condiion under which the visual 
analyzer functions. The field of ophthalmoergonomics as it 
applies to school-age children was founded tn Ukraine 


Method for Assessment of Microbial 
Contamination of Air 
Y47C O84 AM GIlOIYITLNALSANTITARIY 4 


mn Russian Ne SY Vay YS Onanu ripe receive 

heb 9? pp ] ) 
[Article by Ya.F. Kotenotk 10) Cy Cra Pedas 
Institute iment VE Lenin, UDC 614 . 
[Abstract] A portable d has be lesigned f 
MOomMpl dir samp y al po nd pa i 
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{ f ral I ind a ry 
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l Itrastructure of Nerve Cells of External 
(,eniculate Body After Removal of Field 17 of 
Visual Cortex and Transplantation of Embrvont 
Nerve 
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to chrome retrograde changes. In studying semifine sec- 
tions of brain tissue of a reciprent with a neurotransplant 
inc was able to see that the transplant was filling up the 
artificial cavity. Even LO and 18 months after the removal 
the majority of nerve cells had practically normal struc- 
ture. The results of the studies presented in the article 
demonstrated that one removal of field 17 of the brain of 
adult rats results in retrograde changes and the death ot 
some EGB neurons within several weeks, while embryonic 
transplant of telencephalon prevents destructive processes 
in EGB neurons even long after the transplant operation 
Figures |. references 12. | Russian, 1) Western. 
Regenkur: Polymeric Adsorbent for Treating 
Purulent Lesions 

V4 CO O249A Moscow KAHIRURGIYA tn Russtan 

Vo. 11, Nov 93 (manuscript received 29 Jun 90) pp 3-6 


(Article by VK. Gostishchey, prot., L.F. Mulyayev, A.‘ 
Nikolavev. A.Gy. Khanin and V.Yu. Kassin. Chairs of 


General Surgery, 2nd Therapeutic Faculty, and of Opera- 


tive Surgery and Topographic Anatomy, Ist Therapeuts 
Faculty. Moscow Medical Institute iment 1M. Sechenov] 
\bstract] Clinical trials were conducted with the pols 
idsorbent regenku previous designated 
sorb. weakly crosslinked cellulose ester) in the man 
\f ‘nt ol fected wounds. [he patient cohort consisted 
bn ind women 20 to 8O vear d with a variety of 
\ Is nt treated 
j ay ‘dascontrols. The 
| 4" dros ) 
1 | +m LNICKNESS 
| iT) da 
+ \fter 3t Ma 
ee oe 
it { ved 
Lrg d \dsorbents on Wounds 
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HiM dressing led to wound sterilization ino 3 days (0 
mortality) , vs. 14 days in control animals (33% mortality 
managed in a conventional manner. Clinical benefits with 
the combined dressing also exceeded those of dioxydin 
HM dressing alone. However, although the length ot | 
required tor complete epithiliazation did not differ in th 
control and experimental groups, these observations 
gest that the combined HM may have applicatior 
human medicine in controlling wound infections. Labl 
3, references 3 (Russian) 


[reatment of Pyoseptic Conditions With 
Xenogeneic Splenic Perfusions 

Y4 7C 0249C Moscow KHIRURGIY A in Russian N | 
Vov 92 (manuscript recetved 29 Jan 92) py 


[Article by A.A. Makarov, cand. med.scr. ABO Tsypi 
prof., G.A. Vityazev, O.A. Dolina. prot... AY uo Polonss 
V.S. Suskova and V.Ya. Prokhorov, doctors of med 
and B.M. Manuylov, cand. biol. sci... Moscow | 


[Abstract] Intravenous administration of a solutior 

pared by perfusing pig liver with physiologic saline si 
icantly was shown to reduce mortality of mice and « 
with experimental sepsis due Staph Occus aureus | 


trons. Based on these results, analogous trials 
ducted on 45 male and female patient 


with life-threatening pyoseptic conditions The 
were prepared by using dextran, | 
nous blood to perfuse the porcine sp |} 
regimen consisted of 400-500 ml (2-41 
the solution given 1-6 times at | 
after a surgical intervention. [| 
X f yp rm UU ip \ 
if with d 
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discharged from the hospital on an average of 13.0 +/- 0.1 
days earlier than the control subjects. Cytologic and bac- 
teriological workups demonstrated that in the expert- 
mental group pus disappeared within an average of 3.0 +/ 
Q | days and granulation tissue appeared in 4.0 +/- 0.4 
days, whereas in the control group analogous manifesta- 
tions required 9.0 +/- 0.4 and &.1 +/- 0.2 days, respectively. 
In peneral, the effects were attributed to absorptive 
capacity of the homogenates for bacteria, their metabolites 
and cell detritus, as well as anti-inflammatory factors. 
lables 1. references 3 (Russian) 


Antimicrobial Activity of Wound Discharge as 
Indicator of Wound Healing 

INC OOF, M MW ATITRURGTIY 1A in Russian No. 11 
Vov 93 Omanuscript recewed 12 Dec GL) pp 19-23 


[Article by OS. Kochney, prof. (dec.), S.G. Ivmailov and 
RV. bed Chair of General and Emergency Surgery 
and Microbiology, Kazan GIDUY [expansion unknown] | 
[Abstract], Zone inhibition studies were conducted on 
Micrococcus odeicticus to test wound discharges for 
antimicrobial activity and to ascertain whether such 
activity provides an indication of wound healing. The 
technical details u lved preparation of S‘ mm diameter 


aturation with the discharge 


| { md oa f prowth inhibition on. solid 
= hain \ + i ’ ry ind tema patients at tO () 
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Leading Causes of Death in Ukraine Reported 


YI4KIOZ0A Kiev ZELENYY SUIT 
No. 4, Mar 94 p4 


[Report by V.P. Voytenko and Ye.M. Libmanova (Based 
on Materials of the Ecodefencinform Agency) “Mortality 
and Life Expectancy in Ukraine™| 


[fext] A conference entitled “Fcology, Health, and Old 
Age’ was held quite recently at the Gerontology Institute of 
the Ukrainian Academy of Medical Sciences in Kies 
laking part in this conference's work were staffers of ting 
scientific organs under the Ukrainian Academy of Sciences 
and Academy of Medical Sciences, as well as those from the 
Ukrainian Ministry of Education. [welve reports by prom 
inent specialists in the fields of ecology, medicine, and 
gerontology were discussed here. The conference's goal was 
to thoroughly analyze the consequences of the ecological 
situation which has evolved in’ Ukraine and which has 
evoked deep concern. This conference also had the goal of 
discussing possible ways to extricate ourselyes from thi 
crisis-type situation. The initiator for holding this confer 
ence—the Gerontology Institute 
that the most adequate ways will be found for overco 
the symptoms which menace our nation’s hy 
likewise unites the efforts of scientists in various fields ane 
practicing specialists. 


hopes and 
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Domestic Product (GDP) and personal consumption (PC) 
by 1,000 “international dollars” would allow an increase 
in life expectancy of O.S vears for men and 1 year for 
women. But this ratio 1s not absolute. The greatest lite 
expectancy 1s notin the United States (which ranks first in 
personal consumption), but rather in Japan (which ranks 
22nd in personal consumption). That is to say, extra- 
ecological factors are also of essential importance, in 
particular, life style and the nature (not merely the quan- 
tity) of the personal consumption involved. This furnished 
optimism for those who are poo! 


Most urgent for Ukraine 1s investing in the preservation 
and sateguarding of nature, even though restoring the 


environment to good health will not have an effect on 
mortality very soon 


Prognosis 


lhe Central Region (the city of Kiev, as well as Poltava 
Zhitomir. Sumy. Cherkassy, Vinnitsa. and 
Kiev oblasts) 18 characterized by a relatively tavorable 


} 
approximating interna 


Chernigos 


ryyovrt if cf rp ' 
bacilli y ucture } 


i) Standards. Serving as a toreign analogue to the 
rmtality { t 1 | B ‘ 1m during the Cd y 
) ‘ ) ,a { { ) 1Q? i? A y ,) 
Ihe Western Region h . ‘ 
I.ano-Frankovsk, Pert K and Karpa 
ts) Slightly ex 1S t VCTAapE I . \ 
1 
‘ t , 
ik 
Regios P r 
k 
i ‘ h Ni tal 
\ ( 
‘ 
| 
CPieh ry 
, ‘ ThA id 


JPRS-UST-94-012 
8 June 1994 


Dear fellow-countryvmen! 


lam writing to you from the distant Ural city of Chelyab- 
insk. | was born near Kherson, studied at Odessa Univer- 
sity, worked for |] years at the Odessa Polytechnical 
Institute, and I have been here for 26 years—at the 
Chelyabinsk Technical University 


My older children and grandchildren are Ukrainians, 
whereas my younger daughter 1s Russian; | have brothers 
and sisters living in Kiev, Kherson, Odessa, and Moscow 
Both Ukrainian and Russian cultures are near and dear to 
me. In my soul and in my consciousness Russians and 
Ukrainians are traternal peoples 


I want to tell you about the Chelyabinsk tragedy so that 
you may know what 1s menacing vou 


Some 45 years ago in this short-lived “Ural Switzerland” 
an enterprise began to be built for the purpose of making 
an atom bomb. The best minds of our nation were brought 
here, and they worked self-sacnficingly, believing in the 
need to create an atomic shield for our Fatherland. This 
plant was built in record time 


But the technology of radiation safety was still ata ver 
low level at that time. Plutonium was carried about in glass 
vessels. adulterated radioactive wastes were poured into 
Techa River, on the bank of which the ““Mavak’ 
(Chemical Combine was situated. That came to be the 
nan of th 


production association which produced 


A ft ap mys 
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happened to be on the territory of this radioactive trail was 
tragic. Without any explanations of the reasons for this, all 
such persons were herded into barracks; their clothing and 
personal effects were burned, and they were given different 
clothing. A ditch was dug, and bulldozers were used to 
dump everything in it together with the cattle and bury the 
whole lot. [he people were hauled away and resettled in 
temporary buildings. And then they were forgotten 


The third signiticant accident at the Mayak Chemica! 
Combine occurred in 1967. After the toxification of the 
Fecha people began pouring RAO into man-made o1 
natural lakes. In one such lake, in Karachay, RAO accu- 
mulated having an activity factor of 600 million Curie 
units (12 times greater than the amount emitted at the time 
of the Chernobyl disaster) 


Ihe summer of 1967 was a scorcher. The Karachay grew 
very Shallow: the banks became denuded: the radioactive 
algae and mud dried up and turned into dust. The wind 
raised this lethal dust and and carned out about over an 


a inhabited by close to a half a million people 


Small or modest-sized accidents which occur—in the spe- 
lalists. words—within t “regulated system (that 1s 
with discharges less t ‘allowable parameters) happen 
ili the time and with § t trequency. Thus, for example 

July of last vea re occurred a discharge at one 


bdivision of the Mayak Chemical Combine: and a slurry 


| i yf i | Vlariopol . 


1 ' ‘ mran ' ition Viewed 
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member of the ZELENYY SVIT UEA (Ukrainian Ecode- 
fencintorm Agency): “Why Are There So Few Happy 
Families in Mariopol?”] 


[Text] During the first quarter of last vear 800 marriages 
were registered in Manopol, whereas 764 divorces were 
registered during this same period. According to data from 
a sociological poll conducted by a civic organization here 
the principal reason for such “family” instability 1s the 
infertulity and impotence of this city’s human population 
These factors have reached 60 percent and 33 percent 


} 


respectively 


Howey CT 
that does not necessarily mean that such a family wil! add 


a third or fourth member 


even if a family in Martopol has a ‘real man,” 


The rate of stllbirths and intant 
mortality before the age of one year during the period 
[989-1991 varied between 45 percent and SO percent 
Thanks to modern-day medicine, this indicator declined to 
26 percent in 1992. But this was specifically due to 
ultrasonic diagnostics and the interruption of pregnancy | 
cases where anomalies were discovered. And this was 


already after nature itself had made a choice: From 1989 


vy 1QQ) 4 wh ry PC Y re vs mn 
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Lae \ percent iron com- 


anese compounds, and 1.2 percent 
ulated to the extent of more 
People say that during the Soviet 
wanted to acquire all of these 

tthe Soviet government refused— 
pram of Strategic raw material 
to a potenual enemy. And the 
bandoned at two dump 


Deen al 
d has already been leaking tor 


( Mariopol drink can hardly be 
vorthern Donets River, which 
ft water here. 1s dreadfully 

Nn station 18 not operating in 
ive requirements. Its operators 
chlorine than provided 
es not help the situation 


seeping into the system 


thy ' » ’ ’ ) ’ \ 
i}t esort area. Bul nowa- 


wneevery Vear. Salmonella 

e waste-water discharge 

ra bacteria have been 

winds itS way through 

if] these bad things 
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were analyzed. but special attention also was given to U 
Irequency of occurrence of accidents, which a! 
common and result in inability to perform. tas 
protracted periods. Tt 
control. Different afflictions plaved the most importa: 


] +} j ’ 
roles in the study and control groups and the days of work 


ese Were More NuMerous than in the 


loss were greater in the former than in the latter. A 
chronic and latent diseases were greater in the stucy § 
than in the control group by a factor of & A psychophys 


} } he ner nalhity 1 rie ' t 
1ological study of the personality was made with respect to 


> i] 
42 parameters, including the implications of 


and extroversion in subjects of both groups. « ie t 
be taken into account in future screening. A wide rans 
physiological factors was examined as applica 

fessional selection for work in the Far North. The results of 
the study have been used forn iting re Wa 


programs. References: 17 Russiar 


Health and Life Style of Mlale Migrants Working 
at an Industrial Enterprise 
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Kissian Innnovations in Life Sciences [TRUD 13 
Crcet 93, ete.| 
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I Materials 
tained by scientists trom the Dnepro 
Nfedical Institute and the local university's 
nent shields against radiation and x-rays 
t , than lead. The material can be used in the 


hing (Moscow TRUD 13 
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Medical Institute's Department of Microbi 
oped anew antiseptic, Miramistin, claimed 
times Superior to comparable medicinal 
Miramistin has undergone successful clin- 

ent of septic wounds, burns and AIDS 
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ved trom wastes left 
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to combat viral infections and 
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Istok Scientific Production Association near N OSCOM 
designed the Raduga-IF laser, which the Center uses for 
endocoagulation 

scientists developments in this field are “3-5 vears ahead 
of Western counterparts.” 
to monitor the field of laser medicine and provide training 
has signed a contract to deliver laser equipment to Indi 
train Indian doctors in Moscow, and set up a branch of tt 
Center in Dharwar. Reportedly it has also been negotiating 
with the Turkish company Asia Ltd.. private clint 
Madrid and Paris and tne Phillipines Health Munistry 
(MOSCOW NEWS 1 Oct 93) 


The press report claims that Moscow 


The Center, which was created 


Minatom’s Moscow Institute of Theor uw} and Exp 


mental Physics has developed a new small-scale. portab 
synchrotron tor administering proton radiation t 

to patients with cancers, endocrine disorders and ot 
serious diseases. Phe institute has tre aed 2.990 patients 
and plans to increase its pat t ad (Moscow 
ROSSIYSKAYA GAZETA 12 Oct 93) 

Reacting to a sharp drop in orders for its ¢ tif 
ypments and acute brain drain. the Samara State A p 
University tment Academician So P. Koroleva is seeku 


sponsors for production of special vibrat: 
71es designed for urologica sStOmMAto Ys i 

logical procedures. The mechanism of the t apeutic effect 
was tested at the Main Military Cling en 
N. Burdenko, the Central Scientific Research Institute ¢ 
Physiotherapy and Moscow State 
(Moscow DELOVOY MIR 29 May 93 
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Effect of Prolonged L se of Nootropic Druys on 
Rats’ Brain Activity 
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meclofenoxate ina dose ot 70 mg kg daily tor 
*> *? , sf » vi } ’ » . . » ’ > J 
1s, and the group 3 animals received IP injections 


idole ina dose of LOO mg keg daily for 5 months. The 


P | . } . ] | . g 7 
rats received a physiological solution under analo- 


ynditions. Phe studies of the broelectric activity of 
brains were carmed out when the rats were wide 


ind unrestrained. Five to 6 davs betore the neuro- 
anesthestetized 
ynopolar Nichrome 
cortex 


mpus of their brains. Fourier spectral 


al experiments, the rats were 
mbutal (90 mevke IP). and ni 

les Were implanted into the sensorimotor 
TS Nip poaca 
f encephalograms [FEGs] of the rats’ brains was 


ned by usine a Berg-Fourter Analyzer (O.T.F. Bio- 


Italy) and an analysis period of 4 minutes & 

i. Broele activity. was recorded in) S-minute 
its bef 1 after (tor } hours) injection of the 
The st stablished that prolonged injection of 
etam ntensifticauion and stabilization of 
mmnant pow peak of the 0 ange (4-8 Hz) and a 
pover of the a-range (8-13 

\ Ste int decrease was noted in the 
) VE 3-2) Hz) of the power spectra of the 
ane In th Mmppocampus, On the ther hand 
da dec iS I relative power ol the 

vi)t uv wt St eee 1 1 the Values found tO! 

\t I was a decrease |! 
\ 1S¢ the power of 
oH rot the EEGs of the 

, pared with the values obtained to 
‘ 1) tact animals 
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ettects of the three drugs were contirmed by obs 
of the rats’ behavior: Al! three drugs increased | 
levels of wakefulness and excitability. | 
references 14: 10 Russian, 4 Western 


Comparison of the Effects of Haloperidol During 
Systemic Administration and Injection Into the 
Rat Striatum 

YI7COIS-B Moscow EKSPERIMENTALN 1) 4 
ALINICHESKAYA FARMAKOLOGIY 1 in R 

bol. S56 No. 1, Jan-Feb 93 
13 Mar 91) pp 11-13 
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[Article by A.F. Yakimovskty 
vous Activit’ Laboratory (head, V. 1. Shuva 

of biological sciences), Physiology Institu 

Pavlov, Russian Academy of Sciences. Saint Pet 
UDC 615.214.211.032 : ) 
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[Abstract] The etlects of halopertdo! adminis 
repeated intraperitoneal [IP!} injyectton (2 mp ke) w 
compared with those of haloperidol administer 
bilateral injection into the striatum (9 4 \\ 
rats weighing 200 to 250 g each in tw 


ments that each involved two groups 


nine rats recerved O.3-ml TP injections. 1 
group | received haloperidol ina 
those in the control group we 
ical solution. In series 2 
haloperidol bilaterally into t 
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svStem mn the pathogenesis of cataleptic rigidity The 


xplained this phenomenon by stating that local 


sults in different pharmacologic loads that do 

not trigger catalepsy but that instead induce akinesia 
parkinsonian akinesia. They further stated that 
sideration must be given to the fact that in the case of 


‘clion, neuroleptics exert a mediated effect on 


al nervous system through somatic systems (for 


) ecause of a change in the content of metals in 
1 plasma. which in turn results in a whole set of 
1! disorders). Figure |: references 10: 6 Russian. 


i flect of u-, o-, and y-Opiate Receptor Agonists 
on Biological Activity of the Viscerosomatic 
Convergent Neurons of the Spine’s Dorsal Horn 
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memory, and the role of the emotior 


decision-making process increased slightly as ed . as R . S 
+) ‘ ho ¢ ] _ > - — > 
with that in the control animals. Figures 2 ferences Wes 


Russian, 3 Western 


Effect of Normase on Indicators of Lipid 
Capsaicin—A Physiologically Active Substance Peroxidation in Cases of Toxic Liver Injury 
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Phas arta studies the fect ol new nootropr 
stances plutil ON-CS-hydroaynicotinoi) 
nc acid, OHK-1O) and piracetam. on the initial 
rormatto a) aro Ivpes of operant 
namely avoidance arning in-a shuttle 
Skinner box, and on t l-maze reflex with a 


d Companson with data obtained trom the 


thods permitted ditferential evaluation of the 


{ lrug n learning. Nooglutil and piracetam 
fect on avoidance learning in a shuttle box or on 
ex Ina Skinner box. nooglutil accelerated 
formation of the escape and avoidance responses 
\ } 1) d le escape response Ihe 
son f i performance in a Skinner box ts that 
t worsening of performance due to ambiguous 
{ tions 1 countered by. the n OLTOPIE 
1 Nootropic drugs have no effect on the formation of 
hways in conditions that are not accompanied 
f i} disruption of higher nervous activity in both 


nforcement. Figure ty table | 


Study of Mechanisms of Anxiolytic Action of 
1-(2-Pyrimidinyl)-Piperazine Derivatives, 
Serotonin Agonists 


IBN LASPLRIMENTALNAY AT 
HI SKAV APL AURALAAOLOGT) tin Russian 
\f {1 2 (manuscript recen 
N. Talalavenko, * Kharin, Department of 
' nical Pharmacology of the Gorkiy 
Medical Institut Donetsk. UDC 
\hsts Derivatives of 1-(2-pvrimidinyvl)-piperazine 
ind npirone) myected imtraperttoneally or 
rsalis n » raphe and dorsalis hippocampus 
led dos pendent anxiolytic action in avoid- 
d ind conflict situations. Micromrpections 
1 cleus raphe and hippoc- 
Pthe role of the serotoninergic Mechanisms 
formations in the studied anxiety conditions 


wersive genests. Injections ot tpsapirone and 
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cCampirone into the nucieus raphe ehicited anxiolytic ethect 
In various tvpes of tests. Chemical stimulation of th 


hippocampus elicited an anxiolytic effect in several (ipsa 


pirone) oF solaied (Campirone) tests. Dissociation of ans 
lolyvuic effects in tests of differmng aversive genesis, due to 
the introduction of 5-OT and its agonists into the nucleus 
raphe and hippocampus, may indicate the ambiguo 


neurochemical effect of these substances, and Ul ESeNne 
of a non-serotoninerph mponent ino the mechanism 
Of anti-anxrolyti 
(2-pyramidinyl)-piperazine 


+ Russian. & Western 


action Ol derivatives ot | 
lables 2. references 11 


Radiation Protection Properties of 
2-|Aminoalkyl]-Aryltetrazoles 

94 7C 02144 Moscom 

ATIIMIKO-FARMATSEAV TICTIESALY ZLHUERN GI 
in Russian No.3, Mar 93 pp. 33-36 


[Article by V.G. Kitayeva, RoI. Ishmetova, GL. Rusino 
R.M. Malkina, Ye.l. TolstykKh and T.N. Tuzhilh 
(deceased) [Fine Organic Synthesis Department, TOK} 
[Organic Chemistry Institute], UrO [Ural Department 
RAN [Russian Academy of Sctences], Yekaterinburg: Bio 
physics Institute, RE [Russian Federation] MZ fexpansion 
not given], Moscow)| 


[Abstract] Earlier the authors had synthesized new biolog 
ically active tetrazole derivatives that turned out to have 
radiation protection properties. Continuing their search 
among tetrazole derivatives for new radiation protectors 
the authors obtained different (- 
§-substituted- aryitetrazoles identified as I-XXVIL Ther 
properties are presented. Also presented are toxic and 
radiation protection properties for N 
salts. Nine derivatives exhibited a 40-80% radiation effect 
under an LD, < oo 4, exposure. A relationship between ther 
structure and action was observed. The most detailed 
study of radiation protection properties was conducted for 
compound XIV. It maintains its protection properties for 
3 hours after exposure. Chemical and biological exper 
ments were performed. The obtained data indicate that 
tetrazole class 1s promising in a search for radiation 
protectors. Tables 4, references 9 


1} } 
mmMoaik \ 


isomers and ther 











BULK RATE 
U.S. POSTAGE 
PAID 
PERMIT NO. 352 
MERRIFIELD, VA. 




















This is a US Government publication Its contents in no way represent the 
policies, views, or attitudes of the U S Government Users of this publication may 
cite FBIS or JPRS provided they do so in a manner clearly identifying them as the 
secondary source 














Foreign Broadcast Information Service (FBIS) and Joint Publications Research Service (JPRS) 

publications contain political, military, economic, environmental, and sociological news, commentary 

 d «ther information. as well as scientific and technical data and reports All information has been 

ad trom foreign radio and television broadcasts, news agency transmissions, newspapers, DOOKS, 

senodicals Items generally are processed from the first or best available sources It should not be 

(ed that they have been disseminated only in the medium, in the language, or to the area indicated 

hems from foreiqn language sources are translated, those from English-language sources are tran 

scnbed Except for excluding certain diacritics, FBIS renders personal names and place-names in accor 

dance with the romanization systems approved for US Government publications by the US Board 
of Ger graph Names 


Headlines, ediiorial reports, and material enclosed in brackets [|] are supplied by FBIS/JPRS 
Processing indicators such as [Text] or [Excerpts] in the first line of each item indicate how the 
information was processed from the original Unfamiliar names rendered phonetically are enclosed in 
parentheses Words or names preceded by a question mark and enclosed in parentheses were not clear 
from the original source but have been supplied as appropriate to the context Other unattributed 
parenthetical notes within the body of an item originate with the source Times within items are as given 
by the source Passages in boldface or italics are as published 











SUBSCRIPTION/PROCUREMENT INFORMATION 





The FBIS DAILY REPORT contains current news 
and information and is published Monday through 
Friday in eight volumes China, East Europe, Central 
Eurasia East Asia, Near East & South Asia, Sub 
Saharan Africa, Latin America, and West Europe 
Supplements to the DAILY REPORTs may also be 
available periodically and will be distributed to regular 
DAILY REPORT subscribers JPRS publications, which 
include approximately 50 regional, worldwide, and 
topical reports, generally contain less time-sensitive 
information and are published periodically 


Current DAILY REPORTs and JPRS publications are 
listed in Government Reports Announcements issued 
semimonthly by the National Technical Information 
Service (NTIS), 5285 Port Royal Road, Springfield, 
Virginia 22161 and the Monthly Catalog of U.S. Gov 
ernment Publications issued by the Superintendent of 
Documents, US. Government Printing Office, Wash- 
ington, DC. 20402 


The public may subscribe to either hardcover or 
microfiche versions of the DAILY REPORTs and JPRS 
publications through NTIS at the above address or by 
calling (703) 487-4630. Subscription rates will be 





provided by NTIS upon request Subscriptions are 
available outside the United States from NTIS or 
appointed foreign dealers New subscribers should 
expect u 30-day delay in receipt of the first issue 


US Government offices may obtain subscrip- 
tions to the DAILY REPORTs or JPRS publications 
(hardcover or microfiche) at no charge through their 
sponsoring organizations For additional information 
or assistance, call FBIS, (202) 338-6735,or write 
to PO. Box 2604, Washington, DC 20013 
Department of Defense consumers are required to 
submit requests through appropriate command val- 
idation channels to DIA, RTS-2C, Washington, D C 
20301. (Telephone (202) 373-3771, Autovon 
243-3771) 


Back issues or single copies of the DAILY 
REPORTs and JPRS publications are not available 
Both the DAILY REPORTs and the JPRS publications 
are on file for public reference at the Library of 
Congress and at many Federal Depository Libraries 
Reference copies may also be seen at many public 
and university libraries throughout the United 
States 











END OF 
FICHE 
DATE FILMED 














